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ABSTRACT

Allen, Matthew C. Ph.D., Purdue University, August 2016. Developing L2 Reading
Fluency: Implementation of an Assisted Repeated Reading Program with Adult ESL
Learners. Major Professor: April Ginther.

The purpose of this study was to investigate whether assisted repeated reading is an
effective way for adult second language (L2) learners of English to develop oral and
silent reading fluency rates. Reading fluency is an underdeveloped construct in second
language studies, both in research and practice. This study first lays out a framework of
text difficulty levels and reading rate thresholds for intermediate and advanced L2 readers
of English based upon a theoretical framework of automatization of the linguistic
elements of reading through structured practice and skill development. This framework
was then implemented through a single-case design (SCD), an experimental method that
is appropriate for testing the effectiveness of behavior and educational interventions with
individual participants. Data was collected for several measures related to fluency,
including oral and silent reading rates, for a small group of L2 learners in a U.S.
university setting. The focus of the analysis is participants’ fluency development as they
used a computer-based assisted repeated reading program called Read Naturally. The
analysis concentrates on the case of an adult L2 English learner from Chinese
(pseudonym of Hong Lin), presenting a longitudinal analysis of her progress through six
months of continual practice and assessment. Notable results for Hong Lin include
increased rates of oral reading (from 94 to 123 wpm) and silent reading (from 148 to 189
wpm) on a variety of comparable passages of unpracticed, advanced level prose.
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CHAPTER 1. INTRODUCTION

“Fluent reading . . . is intrinsically elegant in both form and cadence . . . We certainly
know it when we see it, and we are quick to celebrate it, along with the trajectory of
success it portends.”
Kame'enui & Simmons (2001) p. 203

1.1. Background
Being able to recognize, interpret, and cultivate trajectories of success for second
language (L2) reading fluency of relatively advanced English language learners is at the
heart of this dissertation, both conceptually and methodologically. A major issue for
English language educators and applied linguists is trying to more fully understand the
developmental patterns of students' L2 proficiency and skills. This has proven to be a
daunting task, given the number of variables involved (which include different ages,
languages, language skills, and contexts and purposes for learning and use, just to name a
few). Thus, in a broad sense, this project was motivated by the need to better understand
a core area of second language learning—reading—by examining one of its component
skillsets—fluency. In this study, reading fluency refers to the smooth, fast, accurate
processing of words and sentences in connected passages of written text (as opposed to
reading isolated word lists, for example). Fluency is only one aspect of skilled reading,
but it is an important one. For readers to efficiently create meaning from text, they must
to be able to quickly and accurately recognize words and parse sentences (Hudson, Lane,

2
& Pullen, 2005; Perfetti & Stafura, 2014). Consequently, many researchers believe that
fluency and comprehension skills are inextricably linked: "Literacy—reading ability—
can be found only in the presence of both decoding and comprehension. Both skills are
necessary; neither is sufficient" (Gough, Hoover, & Peterson, 1996, p. 3).
This study of L2 reading fluency development grew out of my experience of
repeatedly encountering imbalances among reading skills, language learning, and
academic performance when working with international students who use English for
Academic purposes (EAP) during their university studies. Having worked with EAP
students in various contexts (including writing tutoring and teacher, oral language
assessment, and curriculum design), I often found that students’ reading skills (or lack
thereof) were relevant and important to many writing and speaking tasks (and academic
work, more broadly), but that reading was isolated, relegated to the background as a
silent, receptive, and ultimately unexplored process. It seemed that, in spite of the heavy
academic reading load in many courses (or perhaps because of it), many EAP students
were not on a positive trajectory as L2 readers of English. Frustratingly, it was not clear
what that trajectory looked like.
Indeed, a paradoxical narrative emerged about the reading development of EAP
students. On the one hand, many university stakeholders took it for granted that EAP
students were relatively strong readers in English because, as a group, they had been
admitted to an internationally competitive research university with generally strong
TOEFL reading scores (especially compared to their speaking scores) and they tended to
earn high grades in their college courses. At the same time, it was also widely if tacitly
acknowledged by students and faculty that the actual reading demands for many courses

3
proved unmanageable for many EAP students and that they struggled to “get up to speed”
with college reading tasks.
After becoming involved with the development of an integrated-skills EAP
course, I was able to explore this situation more directly. In needs analysis research,
including reviews of the literature, curriculum options, student performance, and surveys
and discussions with faculty and students, it became clear that this notion of speed and
time was consequential. Given adequate time and resources, academically strong EAP
students could generally decipher meaning from texts and succeed on many reading
assessments (especially when measured through multiple choice questions about
comprehension). But under real-world time constraints (such as case study exams where
students must read and respond to a text in writing or speech), reading became much
more challenging and student performance often suffered. Likewise, reading itself
imposed its own time constraints, with students struggling to finish assigned articles and
books without taking significantly longer than their classmates who speak English as
their first language (L1) and who had developed fluent reading skills. Thus, my practical
experience confirmed what researchers have long argued: reading is a fundamental
skillset for students at all levels of study, and students who struggle with reading are at a
significant disadvantage compared to their more proficient peers (Anderson, 1999a). But
it also became clear that reading well for EAP students had to be more than being able to
access meaning from a text regardless of the costs for time and effort. One conclusion to
draw from this situation is that many EAP students had not sufficiently developed their
reading fluency, the skillset concerned with the speed and ease of language processing,
especially from the "bottom up" (i.e., at the word and sentence level) (Birch, 2007).
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Upon closer examination, it seemed that some of the private, "invisible”
challenges of reading (such as EAP students staying up late to complete assignments in
order to translate unknown vocabulary; reading slowly because every reading assignment
seems difficult due to academic content, cultural references, or complex language
structures) might be related to the more public, visible problems (such as EAP students
not participating in classroom discussions about readings or mingling with L1 Englishspeaking classmates). This would go some way to explaining the paradox: good EAP
students have strong academic skills, but do not necessarily have a full range of L2
reading skills. As Grabe (2002) notes, L2 reading "is one of the most important skills
required of people in multilingual and international settings. It is also a skill that is one of
the most difficult to develop to a high level of proficiency" (p. 49).
This situation is to be expected for L2 readers, given the differences for when and
how L1 and L2 literacy is acquired. As Pang (2008) explains, "In L1 readers, language
proficiency and knowledge maturation develop naturally and concurrently, whereas in L2
readers, the target language proficiency lags far behind their knowledge or conceptual
maturation, and the gap between the two could be immense" (p. 11). Pang's synthesis of
20 years of relevant L1 and L2 reading literature identifies other differences between
good and poor readers, but one of his main conclusions is that good readers spend lots of
time reading, and that lots of time reading leads to good readers, is in line with the
general consensus in the field (e.g., Anderson, 1994; Day & Bamford, 1998; Grabe,
2009). Put another way, many advanced second language learners still have a long way to
go to be able to fluently read unsimplified texts (Evans, 1988; Nation, 2006, 2012;
Taguchi, Gorsuch, Takayasu-Maass, & Snipp, 2012).
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This difference in developmental trajectory for good and poor readers has long
been a subject of concern. Stanovich (1986) famously identified a Matthew effect for
reading—a rich-get-richer or poor-get-poorer phenomenon named for a Biblical story. In
short, good readers experience success and pleasure while reading, so they read more.
Practice leads to increased literacy skills and language knowledge. Reading, in turn,
becomes easier and rewarding. Weak readers, by contrast, tend to avoid reading because
it is slow, difficult, and unrewarding. Lack of practice and exposure to print compounds
over time, leading to impoverished literacy skills and language knowledge (Cunningham
& Stanovich, 2001).
This pattern seems to hold true whether students are working in their L1 or L2.
Nuttall (1996) aptly described this phenomenon for L2 readers as “the virtuous circle of
the good reader” and “the vicious circle of the weak reader” (p. 127). In educational
settings where English is a second language (ESL) or foreign language (EFL), this issue
is compounded because students must often perform academic tasks in an L2 that they
are still acquiring. Unfortunately, students who struggle with and consequently avoid L2
reading miss out on a crucial source of language learning (Anderson, 1999a, 1999b; Day
& Bamford, 1998; Grabe, 2009; Nation, 2014).
Reading is a complex cognitive process involving coordination of many skills
(e.g., decoding, fluency, comprehension, and strategy use), requiring years of instruction
and practice for students to progress from pre- and early literacy stages through higher
stages of interpretation and meaning-making (Chall, 1996). Reading fluency has come to
be viewed as a crucial element in the reading development of children, and extensive
research on reading fluency has been conducted with young students for whom English is
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a first language (L1) (Carver, 2000; Kuhn, Schwanenflugel, & Meisinger, 2010; National
Reading Panel, 2000; Samuels, 2002). In fact, fluent reading in one’s first language is
often taken for granted, even though it is sometimes described as being miraculous or
magical because of our ability to seemingly effortlessly process text and construe
meaning. For many EAP students, this difference between L1 and L2 reading abilities is
all too evident.
1.2. Statement of the Problem
This dissertation was designed as a focused study of some of the core aspects of
second language reading fluency. Because of the complex interactions among language
knowledge and literacy skills for multilingual readers, L2 reading fluency takes on new
and different challenges for learners, educators, and researchers (Grabe, 2002, 2009;
Koda, 2005). Until relatively recently, reading fluency had received limited attention in
English L1 reading research and instruction (Allington, 1983), and even less attention in
English L2 reading research and instruction (Anderson, 1999b; Grabe, 2009, 2010).
While fluency has become a core component of English L1 reading instruction for
children and an active topic in the L1 reading and education literature (e.g., Allington,
2006; Kuhn, Schwanenflugel, & Meisinger, 2010; National Reading Panel, 2000;
Rasinski, 2012), fluency remains relatively undeveloped in English L2 reading research
and instruction (Grabe, 2010). Some basic issues that merit further attention in English
L2 reading research include how to define and measure reading fluency for L2 students at
different ages and levels, how L2 reading fluency develops compared to L1 reading
fluency, and how to implement appropriate and effective reading fluency instruction and
assessments for L2 students at different ages and levels of proficiency (Anderson, 1999a;
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Chang, 2010; Grabe, 2010; Grabe & Stoller, 2011; Huffman, 2014; Lems, 2012; Ockey
& Reutzel, 2010; Taguchi & Gorsuch, 2012). For researchers, studying L2 reading
fluency is quite challenging given the varied developmental patterns and profiles for L2
learning and learners (e.g., differences in L1, age, educational settings, exposure to text,
and purpose of reading).1 For students and educators, developing L2 reading fluency is a
perennial challenge because it takes many hours of independent reading at a relatively
easy level—conditions which are rarely met in many EFL and ESL programs (Day &
Bamford, 2002; Grabe & Stoller, 2011). Moreover, fluency consists of language
processing sub-skills that must be strong individually and engage simultaneously. Having
access to necessary instruction, time, and resources for first and second language reading
development is an important challenge for many learners. Unfortunately, instead of
working toward reading fluency—the most natural, common type of reading in a first
language—many L2 reading contexts emphasize "slow translation of texts, a possible
purpose for reading, though perhaps a skill entirely outside standard purposes for
reading" (Grabe, 2002, p. 50). This inattention to L2 reading fluency has led to an
incomplete picture of reading achievement for second language students (Grabe, 2010).
Although reading fluency has typically not been a primary goal of EFL and ESL
instruction, there is an incipient body of empirical research on the topic (e.g., Huffman,
2014; Hunt, & Kite, 2012; Lems, 2003, 2006, 2012; McTague, Lems, Butler, &
Carmona, 2012; Yamashita & Ichikawa; 2010). One of the most promising areas for
research on L2 reading fluency development is the use of repeated reading as a fluency
intervention for L2 learners, specifically in combination with oral reading in learning and

1

This point was confirmed in this study on a small scale in the comparison of initial participants' reading
fluency scores and vocabulary sizes; see Chapter 3 (Table 3.5 and Figure 3.1).
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assessment of reading fluency (Chang, 2012; Cohen, 2011; Gorsuch & Taguchi, 2008;
Jeon, 2012; Taguchi, 1997; Taguchi & Gorsuch, 2002; Taguchi, Takayasu, Maass, &
Gorsuch, 2004).
Repeated reading is an instructional method to improve reading skills in which a
student reads and rereads (usually 2-5 times) a short text until they achieve a predetermined level of mastery (Samuels, 1979). Thus, instead of reading long passages
once, students read shorter passages multiple times. In its basic form, repeated reading
texts are short texts that students read silently to themselves more than once. To help
students master all aspects of the text (including lower level processing, such as word
recognition, and higher level processing, such as building discourse structure), students
are often provided assistance (such as teacher modeling or recorded audio) as they work
through their repeated readings. Assisted repeated reading has been shown to be an
effective way to address reading fluency problems with various populations of L1
readers, especially with younger students (Kuhn & Stahl, 2003; National Reading Panel,
2000; Therrian, 2004), and it has been recommended as a pedagogical model for adult L2
learners (Anderson, 1999b; Cohen, 2011; Grabe, 2009; Grabe & Stoller, 2011). Several
recent empirical studies provide tentative evidence that repeated reading can also be
effective for adult ESL learners (e.g., Chang 2012; Taguchi et al., 2012).
Studies of repeated reading with adult ESL and EFL learners have focused
primarily on silent reading, based on the assumption that, since efficient silent reading is
the end goal of reading instruction, silent reading is the most appropriate form of practice.
However, oral reading is a core component of many definitions of fluency (e.g., Fuchs,
Fuchs, Hosp, & Jenkins, 2001) and is a common instructional practice in L1 and L2
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instruction with children (Lems, 2012). In a watershed moment for many L1 and some L2
literacy educators, the synthesis report of relevant research by the National Reading Panel
(2000) found no strong empirical evidence to support the widely and deeply held belief
that independent, silent reading practice leads to better reading achievement or
motivation than other methods for young L1 readers. By contrast, the report strongly
endorsed repeated reading methods, especially those that use audio assistance beyond
printed text (such as reading aloud, interacting with a teacher, and listening to a skilled
reader). Ockey and Reutzel (2010) point out that this finding was wrongly interpreted by
some educators, who dropped silent reading programs for their students. A better
interpretation is a two-pronged approach of more and more robust research to assess
effects of extensive, independent silent reading and continued study of how and why oral
and audio components of reading contribute to additional methods of efficacious reading
instruction and practice for different populations. The first approach is needed in both L1
and L2 contexts, and the second approach is especially needed in L2 contexts, given the
dearth of L2 research on the issue.
Oral reading and audio assistance raise some particularly compelling issues about
L2 reading, and L2 language proficiency more generally. It seems that the issue of oral
reading is one of the more polarizing but least studied elements of L2 reading
development (Birch, 2007; Grabe, 2009; Jeon, 2012; Jiang, Sawaki, & Sabatini, 2012;
Ockey & Reutzel, 2010). However, research on L2 reading fluency is still in relatively
early stages. Two recent studies of L2 English reading shed some light on the issue and
set the stage for the inclusion of oral reading in the current study. Jeon's (2012)
examination of the oral reading fluency of Korean high school students was an important
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step in the literature because it showed that oral reading fluency and silent reading
comprehension may be related to L2 proficiency levels, indicating that oral reading may
be more strongly correlated with reading comprehension for older, more advanced
learners than for younger, less proficient L2 learners. Consequently, Jeon recognized the
need to study oral reading fluency from a developmental perspective and called for
longitudinal research of oral reading fluency in relation to other reading skills for adult
L2 learners.
Jeon's (2012) work is complemented by Jiang, Sawaki, and Sabatini's (2012)
study of adult Chinese EFL students, which found that, for a group of adult L2 learners
with relatively advanced proficiency, word reading efficiency was much less predictive
of reading comprehension abilities than was oral reading fluency (i.e. reading words
accurately aloud out of context versus in context). The researchers concluded that, based
upon this "closer connection between oral reading fluency and reading comprehension for
this group, it may be necessary to increase research and instruction on the development of
adult EFL learners' oral and silent reading abilities" (p. 344).
These findings about L2 reading fluency development make more sense when
interpreted in light of the established knowledge of L1 language and fluency
development. For children, reading fluently in an L1 is predicated on the normal
development of the L1 as a spoken language; hence, the goal of reading fluency is to
learn to "unglue" words from print such that literacy skills catch up to oral language
skills. Therefore, fluency is seen as a foundational reading skill that all normally
developing children should be able to develop in a several years of schooling (Chall,
1996). After developing these basic fluency skills, children are prepared for more the
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more cognitively demanding tasks expected of high school and college students. For
adult L2 learners, by contrast, the developmental process of language skills may be
reversed to a large degree, such that comparable levels of oral reading fluency are best
envisioned as a set of pinnacle skills, only feasible after the development of broad and
deep language knowledge and extensive practice with cognitively demanding reading
tasks on advanced texts (i.e., reading intensively).
In sum, this study of the effect of assisted repeated reading and its effects on the
development of their oral and silent reading fluency rates is a logical next step in an
incipient line of research on L2 reading fluency. At this time, many questions remain
unanswered concerning the individual constructs of oral reading, silent reading, fluency,
and comprehension for second language learners, and even less is known about the
relationships among these elements. However, the guiding belief behind this study is that
the demonstrated success of assisted repeated reading (a method that addresses all four of
these elements) in many L1 and some L2 contexts, combined with the demonstrated need
of many advanced EAP students to develop both silent reading skills and oral
communication skills, provide a compelling intersection for the present investigation.
1.3. Research Question and Study Design
The overarching research question for this study is whether assisted repeated
reading is an effective way for adult second language learners of English to develop oral
and silent reading fluency rates. To address this question, I lay out a framework of text
difficulty levels and reading rate thresholds for intermediate and advanced English
language learners based upon a theoretical framework of automatization of the linguistic
elements of reading through appropriate practice. I use this framework to measure the
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oral and silent reading rates of a small group of adult L2 learners and to track their
fluency development as they use an assisted repeated reading program called Read
Naturally. Data collection and analysis is based upon a single-case design (SCD)
methodology, an experimental method appropriate for testing the effectiveness of
behavior and educational interventions with single participants (Kennedy, 2005; Neuman
& McCormick, 1995). The study ultimately focuses on the case of an adult L2 English
learner from Chinese (pseudonym of Hong Lin), presenting a longitudinal analysis of her
progress through six months of continual practice and assessment.
1.4. Significance of the Problem
There are strong theoretical and pedagogical reasons to understand reading
fluency as a construct for L2 contexts, and there is a need for more studies on L2 reading
rate and fluency (Grabe & Stoller, 2011). Reading fluency is almost universally
understood to be a core aspect of reading achievement in a person's first language.
Similarly, oral reading is typically understood to have an important (though not entirely
transparent) correlation with silent reading fluency and ultimately with reading
comprehension (Allington, 1983, 2006; Kuhn, Schwanenflugel, & Meisinger, 2010;
National Reading Panel, 2000). While reading fluency has generally received much less
attention in most L2 contexts, this trend is changing and interest in reading fluency is
growing (e.g., Anderson, 1999b; Chang, 2010; Cohen, 2011; Grabe, 2009, 2014; Taguchi
& Gorsuch, 2012). Still, too little is known about how to define and measure reading
fluency for L2 students at different ages and levels, how L2 reading fluency develops
compared to the established L1 English reading fluency norms, and how to implement
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effective fluency instruction for L2 students at different ages and levels of proficiency
(Fraser, 2007; Lems, 2012; Pang, 2008).
The data reported in this dissertation are part of a larger study of reading fluency
development of L2 English speakers in a U.S. university setting. Initial research steps
consisted of exploratory work to better define the construct of fluency and pilot research
instruments. The second stage (reported in this dissertation) consists of a collection of
experimental studies with a small group of participants (with the intention of conducting
future research using a group-comparison design).
This project is largely descriptive and exploratory. I hope that this project will
serve as a springboard into further research projects on the construct and practices of
reading fluency. Likewise, I hope that the data produced in the study—as well as the
procedures used to generate these data—will be useful to students and educators. This
study makes several meaningful contributions to the growing body of research on L2
reading fluency. Most notably, it introduces a novel experimental method to the ESL and
EFL reading fluency literature, examines the effectiveness of a resource-assisted repeated
reading program that puts oral reading in a central role, and provides evidence about the
relationship between oral and silent reading for adult L2 speakers of English. By
advancing the field's understanding of L2 reading fluency in these areas, this study
furthers knowledge of how to help move students further along a trajectory of success in
reading and language development.
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1.5. Key Terms and Abbreviations
Assisted repeated reading: an enhanced version of repeated reading (see below), which
includes a listening and/or speaking component (e.g., narrator modeling and
subvocalization).
Automaticity: a stage of skill acquisition marked by fast, unconscious, accurate, stable
cognitive processing
EAP: English for Academic Purposes; L2 English speakers in a U.S. university setting;
used as a modifier in “EAP student” the term is functionally equivalent to “international
student.”
EFL: English as a Foreign Language
ESL: English as a Second Language
Fluency: loosely understood, fluency generally refers to ease, fluidity, and accuracy in
the performance of a skill. Fluency has various technical definitions in language studies,
but in this study, fluency refers to a person's ability to process written language at
reasonable speed while reading.
Fluency score: a measure of reading rate, the number of words that a reader process in a
given time period. In this study, fluency scores are calculated for oral and silent reading
in terms of words per minute.
Instructional level: a relatively easy level of reading for a particular student.
Instructional level varies by individual and within individuals across time (i.e., to enable
learning, instructional level must increase as student skill increases). The key idea is that
the student has some learning to do at this level (i.e., some instructional time is needed),
but it is possible to make the necessary gains in the short term, either through scaffolded
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instruction or adequate time to practice (or both). Instructional level is often contrasted
with independent level (a level that is objectively easy for the student) and frustration
level (a level that is well beyond the student's abilities).
L1: First language
L2: Second language
ORF: oral reading fluency
Passage: a connected set of sentences that form a coherent text, used in this study to
practice or assess reading fluency. Passage reading indicates that words and sentences are
presented and processed in a meaningful context (as opposed to word lists or sentences
presented out of context).
Reading fluency: the ability to read quickly, effortlessly, and accurately (especially in
terms of word recognition and sentence parsing), such that the reader is able to efficiently
construct meaning from the text. It is a sentence-integrating process where readers read
for general understanding (the gist) not to demonstrate understanding to others or to
locate specific words in a text. When reading fluently, a person looks at each word very
quickly (4-5 words per second) and constructs meaning on an on-going basis (i.e.,
without needing to reread passages multiple times or to stop frequently to learn the
meaning of words). Fluent reading is the most common type of reading for literate
children and adults in their first language (i.e., "normal" reading).
Repeated reading: an instructional method to improve reading skills in which learners
read and reread (usually 2-5 times) a short text until they achieve an acceptable level of
mastery.
SRF: silent reading fluency
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Target (level or threshold): the goal for the participant to achieve; the difficulty level or
rate that participants "aim" to reach through practice.
Transfer: transfer refers to a phenomenon of applying previously gained knowledge or
skill gained a new (related) task. In this study, near transfer refers to improvements made
through practice on the same reading passage or on unpracticed but comparable passages
(i.e., at the same or slightly higher instructional level). Far transfer refers to
improvements on different tasks (e.g., from fluency to comprehension) or levels of
textual difficulty (e.g., gains made on unsimplified texts resulting from practice on
simplified texts).
Unsimplified text: reading material that is not intentionally simplified or leveled for
instructional use (e.g., by controlling for vocabulary level or syntactic complexity).
Unsimplified texts are what most adults spend most of their time reading for general
learning and pleasure (i.e., less challenging texts than academic articles or technical
manuals, such as popular novels, nonfiction books, newspapers, and magazines). In this
study, reading unsimplified text is proposed as the goal for L2 fluency development, and
unsimplified texts are defined as being equivalent to about the eighth grade level for
English L1 students.
wpm: words per minute; a temporal measure of fluency.
1.6. Assumptions
The following assumptions are made in this study:
1. Outside of the study, participants would be unlikely to make meaningful gains in
reading fluency because fluency development requires long periods of implicit
learning and participants reported that they were not otherwise engaged in
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comparable English language instruction or practice (i.e., participation in this study
did not supplant existing fluency development).
2. First and second language readers are different in many nontrivial ways (due to the
order and nature of L1 versus L2 acquisition), but the cognitive processes underlying
first and second language reading are more similar than different (most relevant for
this study is the development of automatic processes through practice).
3. Reading rate is not a proxy for reading comprehension. Rather, it is an indication of
the degree to which key cognitive processing tasks (namely word recognition and
syntactic parsing) have been automatized.
4. Reading fluency is not an end in itself but a necessary enabling element of high levels
of reading comprehension, which is the overarching goal of reading. In other words,
reading fluency is posited to be a necessary but not sufficient component of efficient
reading comprehension.
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CHAPTER 2. LITERATURE REVIEW

This chapter provides the necessary terms, concepts, and prior research findings
to contextualize the research questions. The first section defines the theoretical
framework of the study, namely automaticity theory, and its application to reading and
second language proficiency. The assumption here is that reading is fundamentally a
cognitive process in a first and second language. The second section lays out frameworks
for defining and understanding reading. The literature on reading is vast, spanning
numerous disciplines and research methodologies. For instance, according to Besner and
Humphreys (1991), there is more research on reading than any other topic in cognitive
psychology. By necessity, only a fraction of relevant sources are included in the review,
and much useful research is excluded.2 This section lays out two models of reading: a
process-processing model of reading and a component-threshold model of reading
comprehension. Fluency is a central element in both models. This section also considers
the differences and similarities between first and second language reading. The final
section reviews research on reading fluency assessment and instruction. This section
considers oral versus silent reading fluency and ends with a review of relevant studies of
repeated reading as a fluency intervention.

2

For recent book-length syntheses of reading research and its application to second language contexts, see
Grabe (2009) and Grabe and Stoller (2011).
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2.1. Theoretical Framework: Automaticity
This section describes the theoretical framework of the study, namely
automaticity theory as it applies broadly to skill development and more specifically to
reading as part of second language proficiency. Automaticity refers to the concept of
automatic cognitive processing, such that a person is able to perform an activity quickly
and reliably with minimal attention (Schneider, 1999). Theories of automatic processing
are central to current understandings of reading fluency and play an important role in
cognitive models of second language acquisition (DeKeyser, 2001; LaBerge & Samuels,
1974; Segalowitz, 2003).
This section addresses in some detail two influential models of automatization as
they relate to reading fluency, namely those of LaBerge & Samuels (1974) and Logan
(1997). The model of automaticity developed by LaBerge and Samuels (1974) state that
people have a limited amount of internal attention (i.e., working memory, or more
loosely, mental energy) available to perform the complex activity of reading. Reading
comprises lower-order processing (i.e., decoding) and higher order processing (i.e.,
comprehension). For fluent readers, decoding is automatic: words are identified easily
and quickly, with little or no noticeable effort. As a result, fluent readers devote most
cognitive energy to comprehending—they do not think about sounding out words into
meaningful units, but about how words and sentences fit together in meaningful ways.
By contrast, new and unskilled readers must expend mental energy on decoding
letters and words, and on switching between decoding and understanding decoded words.
By definition, this is a slower process than fluent reading because multiple tasks are
taking place in sequence. If decoding skills are very weak, then comprehension is
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severely limited. If decoding skills are adequate but not automatic, then comprehension
often suffers, as does motivation, because reading feels too laborious to be rewarding.
LaBerge and Samuels postulated that strengthening cognitive connections (e.g., among
word forms, sounds, and meanings) leads to automatization of lower-order processing
and thereby make available more working memory for higher-order processing.
Logan (1988, 1997) extended this decoding-comprehension tradeoff, creating a
more comprehensive and explanatory model of automaticity. Logan (1997) identifies the
following four criteria of automaticity, which are broadly accepted as core elements of
the construct (both in psychology literature in general, and as applied to reading more
specifically):
1. Speed: "Automatic processing is fast. Non-automatic processing is slow" (p.
124). There is always some variation in speed of human performances, and
criteria for automatic processing are relative to some extent. However, it is nearly
universal that, for processes that can become automatic, performances get faster
with practice. One manifestation of speed in reading is that "[h]igh frequency
words, which by definition are more practiced, are read more rapidly than lowfrequency words" (p. 125) because they are recognized by sight nearly instantly.
With sufficient exposure and practice, nearly all words can become so-called sight
words (Ehri, 2005).
2. Effortlessness: "Automatic processing is effortless. Non-automatic processing is
effortful" (p. 125). When a skill is performed effortlessly, it feels easy and it can
be performed simultaneously while performing another task. Hence, skilled
readers can process individual elements of text (words and punctuation marks)
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while simultaneously focusing on building a coherent meaning for sentences and
text. Importantly, effortless reading extends well beyond recognizing word forms
to include pronunciations and meanings, with no effort at sound out letters or
word parts (Ehri, 2005; LaBerge & Samuels, 1974).
3. Autonomy: "Automatic processing is autonomous, in that it begins and runs on to
completion without intention. Non-automatic processing is deliberate, in that it
cannot begin and end without intention" (pp. 125-6). In other words, skilled
readers cannot not read words they know (as demonstrated by numerous studies
on the Stroop effect).3 Reading cannot be turned off it seems once it has become
an automatic process.
4. Consciousness: "Automatic processing is not available to consciousness; nonautomatic processing is" (p. 126). Lived experience provides most of the evidence
of this criterion; for example, we generally pay little attention to the plethora of
skilled behaviors that we perform every day, such as tying our shoes, zipping up a
coat, or typing an email. This feature of automaticity goes some way to explaining
why highly skilled readers often make very poor teachers of reading: reading is so
easy for them that they cannot fathom the difficulties of the unskilled reader.
Of necessity, automatic processing operates for many of our ordinary activities; in
fact, daily life would be quite unbearable without these features of automaticity (Bargh &
Chartrand, 1999). The example of driving a car is often used to illustrate automatic skills

3

A test for a Stroop effect is when the name of a color (e.g., "blue" or "red") is printed in a color not
indicated by the name (e.g., the word "red" printed in blue ink). Naming the color of the word takes longer
and less accurate than when the name of the color matches the color of the ink.
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because it shows how the four core elements explicated above play out in a common but
actually quite complex activity. A skilled driver can quickly perform many tasks
simultaneously without any thought or special effort. To wit, the routine task of changing
lanes on the highway involves turning one's eyes and head to check mirrors and windows
for traffic and impediments, turning on (then off) the turn indicator, adjusting the steering
wheel just the right amount, applying the gas pedal gently (or firmly in some cases), and
potentially carrying on a conversation with passengers (or, in the case of the imprudent
driver, texting a friend). Skilled drivers perform this type of coordinated task any number
of times on their daily commute. To recognize the degree to which this set of skills has
become automatic, one has but to ride along with a new driver; changing lanes is an
almost overwhelming task for unskilled drivers because each contributing skill must be
processed and performed separately (a terrifying prospect in busy traffic).
As this example shows, automatic skills are essential to our daily lives. The
philosopher A. N. Whitehead (1911) eloquently described the value of automaticity:
Civilization advances by extending the number of operations which we can
perform without thinking about them. Operations of thought are like cavalry
charges in a battle—they are strictly limited in number, they require fresh horses,
and must only be made at decisive moments. (as quoted in Bargh & Chartrand,
1999, p. 464)
As with driving a car, readers need to automate as many operations as possible so that
they can save their "fresh horses" for the more advanced elements of reading (deciphering
low frequency words in context, understanding meaning, relating new knowledge to old
schema, etc.), lest every book become a battle.
Initially, learning a complex cognitive skill like reading is slow, effortful,
deliberate, and conscious, which is to say, a non-automatic process because the learner
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must devote at least some cognitive attention to the execution of the skill. Without
attention, sufficient control cannot be ensured such that the skill is completed accurately
(Segalowitz, 2000). Logan (1997) refers to this non-automatic skill execution as
algorithmic computation, a process of coming to a solution through thinking or
reasoning. Algorithmic processing is complex, operating through multiple steps and
placing heavy demands on cognitive resources. Automatization of a skill is a shift from
algorithmic processing to memory retrieval; this is significant because it allows for
increased speed and decreased effort and attention in the performance of the same skill.
In Logan's (1988, 1997, 2002) instance theory of automaticity, input is encoded
and stored in memory when a learner pays attention to something, and it is retrieved from
memory when the learner engages in a similar or familiar task. For Logan (1997), the key
mechanism related to practice is the instance representation of input, which states "that
each trace of past objects and events in encoded, stored, and retrieved separately, even if
the object or event has been experienced before" (p. 131). Logan asserts that some
learning takes place on the first encounter with an object or event because a trace of that
encounter is encoded in memory. But each subsequent encounter with the object or event
will also result in a trace stored in memory. Retrieval of the trace becomes faster with
more stored traces in memory: it is much more likely that, after 100 encounters with a
word, the word will be quickly recognized through memory retrieval rather than through
algorithmic processing (though this more resource-heavy route is still possible).
To close this section, I will briefly discuss how automaticity theory applies to
fluency in second language contexts. Fluency (a nebulous term when defined broadly)
has often been defined narrowly through temporal measures of speech (e.g., Lennon,
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1990; Ginther, Dimova, & Yang, 2010). In its narrow sense, fluency is closely related to,
and perhaps interchangeable with, automaticity (Dougherty & Johnston, 1996). Cognitive
theories of second language acquisition are concerned with the psychological
mechanisms that underlie L2 knowledge and performance (Schmidt, 1992), including
fluent performance resulting from scaffolded practicing (DeKeyser, 2007; Segalowitz,
2010; Skehan, 1998). Automaticity currently receives limited attention in many ESL
classroom contexts because of the value placed on communicative approaches to second
language teaching and learning (Hulstijn, 2001). Likewise, in second language
acquisition (SLA) research, automaticity and fluency receive much less attention in
models of second language reading in comparison to spoken language, perhaps because
of a strong interest in metacognitive reading strategies and meaning creation or
interpretation (Grabe & Stoller, 2011).
Van Moere (2012) lays out a way to extend an automaticity framework beyond
spoken language into second language proficiency more broadly with the suggestion that
efficiency of processing may be a distinct type of language competence, one which is
best operationalized as the speed and accuracy with which a learner processes familiar
language. Drawing from psycholinguistic research in second language acquisition, Van
Moere concludes that "automatization is necessary for proficiency in L2," but that "in
general, the importance attributed to automaticity and efficiency of language processing
in SLA is not strongly reflected in language testing methodology and research" (p. 329).
To resolve this mismatch, Van Moere emphasizes the need for temporal measures
of fluency for testing of language proficiency as well as the value of repetition exercises
for learning (as automatization of language comes from repetition of language).
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Resolving this incongruity is no small affair, given the history of pendulum swings in
language teaching methods and the current dominance of communicative approaches
(Richards & Rodgers, 2001). Nonetheless, the cognitive psychology research is
unambiguous—extended periods of practice are necessary for individuals to advance
from novice to expert performances (Ericsson, 2014; Kellogg, 2008; Logan, 1997;
Sawyer, 2006). Ericsson, Krampe, & Tesch-Römer (1993), for instance, identified the
important role of deliberate practice in the acquisition of expert performance.
In SLA contexts, DeKeyser (1998, 2007) has been a leading advocate for the
recognizing the role of practice as an essential part of the acquisition of automatic L2
skills. For instance, DeKeyser (2007) distinguishes among different types of practice and
the underlying learning mechanism (or lack thereof), noting that not all "drills" are
created equal, citing Paulson's three-part division of drills: mechanical, meaningful, and
communicative. Another advocate for the role of practice in SLA, Hulstiijn (2001)
likewise acknowledges that for many L2 educators, terms like rehearsal, practice, and
automaticity conjure up negative associations with teaching practices based on behavioral
conditioning. However, recent decades of research in cognitive psychology and SLA
make a strong case that fluent L2 performances are predicated upon regular reactivation
of the L2 in appropriate ways.
For example, SLA theories based on automaticity and attention can explain why
some types of repetition and drill do not work to promote fluency development (such as
audiolingual and pattern drill methods, which provide inconsistent word-meaning
exposure to students in the attempt to engender grammatical and syntactic accuracy), and
why other forms of repetition and drill do indeed promote automatic language
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performances (Segalowitz, 2000). DeKeyser and Criado (2013) acknowledge that
"systematic practice is by no means the only mechanism for second language learning,"
while emphasizing that "there is no reason to doubt that skill acquisition applies to
second language learning just as it does to other cognitive skills" (p. 6). They emphasize
the need to adapt the practice to the learners, the context, and the target skills; aligning all
variables is important, so that learners are always working to strengthen the connections
between forms and meanings.
Of particular relevance here is the finding that consistent practice with L2 word
recognition leads to more efficient cognitive processing of language, as demonstrated in
increased reading speed (Segalowitz, Segalowitz, & Wood, 1998). Unfortunately, there is
relatively little of this type of research in L2 contexts. Grabe and Stoller (2011) clarify
this point in regards to word recognition skills by noting the differences between L1 and
L2 reading researchers. L1 researchers have devoted extensive effort to study to fast word
recognition as a component of skilled reading (e.g., Adams, 1990; Ehri, 2014). Grabe and
Stoller (2011) provide the following commentary on this trend:
In L2 reading contexts, much less discussion is devoted to this topic (cf. Birch,
2007; Eskey, 1988). This avoidance is partly due to a limited understanding of the
role of rapid and automatic word recognition processes in reading. It is also due to
the tremendous difficulties in providing L2 students with the time, resources and
practice needed to develop a very large recognition vocabulary. However, word
recognition abilities cannot be ignored in L2 contexts if a goal is to help students
become fluent L2 readers. (p. 16)
One implication for second language reading development is that learners need to
consistently practice the subskills of reading fluency in the target language and that
researchers need to measure the results. Growth from such practice will often not be
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immediately apparent to the learner for two reasons: (1) it takes a great deal of time to
develop fluency in complex skill performances such as second language reading, and (2)
growth takes place incrementally, through gradual cognitive restructuring during practice
(Segalowitz, 2000). Most language learning is not explicit and conscious. As Ellis (2005)
explains, "the bulk of language acquisition is implicit learning from usage. Most
knowledge is tacit knowledge; most learning is implicit; the vast majority of our
cognitive processing is unconscious" (p. 306).
This theoretical model is reflected in Nation's (1996, 2007) pedagogical
framework; he believes that a quarter of the time in a balanced language curriculum will
be devoted to fluency development in all four skills. Anderson (1994, 1999a, 1999b),
Grabe (2009, 2010), Grabe and Stoller (2011), and Tindale (2003) also emphasize the
long-term, gradual nature of fluency development and recommend to L2 educators that
sufficient time be devoted to fluency work in the reading curriculum.
Theories of automaticity as the foundation of fluency lay the groundwork for the
rest of the chapter, which consists of a discussion of reading development, broadly
considered, reading fluency development, and the use of repeated readings for second
language students.
2.2. Reading Processes and Thresholds
This section lays out two models of reading: a process-processing model of
reading and a component-threshold model of reading comprehension. The section also
considers the differences and similarities between first and second language reading. The
primary purpose of this section is to explicate fluency as a core part of the reading
process and a core component of reading comprehension. The reading literature is vast in
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both depth and breadth, so by necessity only a small fraction of relevant research is
included in the review.4 The review of selected literature will show why reading fluency
is so important for readers but also why it is so difficulty to development in a second
language.
A Process-Processing Model of Reading
Reading can be defined in any number of ways. Anderson (1999a) describes
reading as a process by which readers combine information from a text and their own
background knowledge to build meaning. He emphasizes that reading is a fluent process
and that the goal is comprehension. Grabe (2014) provides a similar definition (reading is
"a complex ability to extract, or build, meaning from a text"), but he notes that such
definitions are too general to be of much use for researchers, who instead prefer to
"identify the key component abilities and skills that allow reading comprehension to
emerge" (p. 8). Indeed, more than forty years ago, Jackson and McClelland (1975)
remarked that “[t]he term ‘reading’ has been used to refer to a number of different
processes” (p. 565).
Carver (1990, 2000) developed a five-part model of reading processes, which is
presented in slightly adapted form in Table 2-1, with some additional details from Grabe
(2002) and Anderson (1999b).5 In Carver's model, reading has five basic processes or
"gears" (analogous to the gear box of a manual transmission automobile).

4

For recent book-length syntheses of reading research and its application to second language contexts, see
Grabe (2009) and Grabe and Stoller (2011).
5
Carver developed this model as part of rauding theory, drawing from several decades of empirical
research to understand the causes of reading achievement. He coined the term "rauding" to emphasize the
auditory components of reading, since listening and reading are cognitively similar processes. Although his
concept of "rauding" has not been widely adopted per se, his empirical and theoretical work is impressive
in its rigor.
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Table 2-1.
Five basic reading gears of reading, with optimal rates for silent reading.
Gear

Process

Purpose

Cognitive
Processing

Optimal
L1 Rate

Optimal
L2 Rate

5

Scanning

Locate specific
information

Lexical
accessing

600 wpm

?

4

Skimming

Identify main
ideas & some
details

Semantic
encoding

450 wpm

?

3

Fluent Reading

General
understanding

Sentence
integrating

300 wpm

200 wpm

2

Learning

Use text to show
understanding

Idearemembering

200 wpm

?

1

Memorizing

Reproduce text
verbatim

Factrehearsing

138 wpm

?

Carver's model shows the different reading processes available to skilled readers,
with the corresponding optimal rates for skilled first language readers (second language
rates are addressed in a subsequent section, but 200 wpm seems to be the most common
estimate). Thus, skilled readers can very quickly scan for key words when they are
looking for a specific item, rapidly skim for a superficial understanding of a text, and
read fluently from beginning to end when they want to enjoy a text. They can also read
more slowly and carefully, to learn new ideas that they plan to use later, or, at the
extreme, to memorize text verbatim.
Carver (2000) explains that reading rates change across reading "gears" because
the higher gears require fewer types of cognitive processes that engage while lower gears
require many types. Thus, when people scan texts (the highest reading gear), they engage
the fewest types of cognitive processing (just lexical processing). In other words, to
quickly move through many words, they process words in the most superficial and least-
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resource demanding way possible. Moving down one gear, people continue to use lexical
accessing when skimming texts, but they add another type of processing (semantic
encoding) so that they can access some meaning.
Thus, as readers move down the gears, they access language form and meaning in
more detailed and complex ways. Additional process takes more time. Therefore, as seen
in the bottom row of Table 2-1 when people memorize text, they use all five types of
cognitive processing, corresponding to a slow detailed, and effortful type of reading.
The middle gear—fluent reading—seems to provide the best balance of cognitive
processing effort and time. Carver (2000) emphasizes that this third gear of reading is the
only reading process with the goal of understanding sentences. To comprehend each
sentence, readers process each word individually and in connection with preceding and
subsequent words. Thus, "each successive word in a sentence is automatically integrated
with what has been understood up to that point in the sentence" (p. 26). Some models of
reading posit that reading involves guessing from context, predicting, or sampling of
letters, words, or phrases (e.g., Goodman, 1967; Smith, 1979), but there is a plethora of
evidence that reading is indeed a word-by-word, sentence-by-sentence process (Adams,
1999; Carver, 2000). For instance, eye-tracking research has provided strong evidence
that skilled readers process text in a word-by-word fashion (Rayner, 1998). Empirical
research in has consistently shown that skilled readers employ saccadic eye movement, in
which the eye fixates on a word for a fraction of a second then jumps to the next word
(Kowler, 1999).
To return to the model presented above in Table 2-1, Carver (1990, 2000)
estimated optimal reading rates per minute for L1 college students based on optimal eye-
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movement rates in milliseconds. Notably, the optimal processing rate per word is 200
milliseconds, or five words a second, corresponding to 300 wpm. Of course, in practice,
fluent reading rates will vary as readers shift among reading processes, but theoretical
models and empirical evidence provide robust support for these optimal rates (Rayner et
al., 2016). Interestingly, a recent eye-movement study found that the rate of fluent
reading may be universal; fluent readers of three languages (Chinese, Finnish, and
English) processed their native written language at approximately the same rate, even
though the languages use different alphabets and writing systems (Liversedge et al.,
2016). Carver's work has been recognized in both theoretical considerations of L2
reading (Anderson, 1999a; Grabe, 2009; Grabe & Stoller, 2011) and empirical studies of
L2 reading processes (Fraser, 2007).
In sum, in the process-processing model presented here, reading comprises a set
of related processes, which in turn correspond to different reading purposes and types of
cognitive processing, and which are performed at different speeds. Skilled readers have
access to all of these "gears" and regularly shift among them when appropriate to achieve
the most efficacious comprehension experience for the current reading purpose. Less
skilled readers, by contrast, are much more limited. The least skilled reader is stuck at
effortful word recognition only; reading is like driving a car stuck in first gear all of the
time. While moderately skilled readers may have access to some of the different gears,
they would generally perform these processes at less than optimal rates (i.e., they could
cognitive process information faster than their reading skills allow). They can "drive" the
car, so to speak, but they are often at the wrong speed or in the wrong gear.
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Component-Threshold Model of Reading Comprehension
One of the core research areas of reading development has been the creation of
models of reading comprehension that can account for all of the reading processes
outlined above. The three most common types are bottom-up models, top-down models,
and interactive models (Anderson, 1999a; Grabe, 2009; Grabe & Stoller, 2011). Bottomup models prioritize "lower-level" reading processes as the means to comprehension of
meaning (i.e., letter and word recognition in terms of sound, meaning, and structure).
Top-down models prioritize "higher-level" reading processes as the means to
comprehension (i.e., guessing meaning from context, predicting, or sampling of letters,
words, or phrases). Interactive models recognize that the bottom-up / top-down binary is
an oversimplification because reading processes involve constant and even simultaneous
interaction among a wide range of skills and cognitive processes. Stanovich (1980)
developed the important concept of an interactive-compensatory model, whereby
"processes at any level can compensate for deficiencies at any other level . . . . Higher
processes can actually compensate for deficiencies in lower-level processes" (p. 36).
Interactive-compensatory models take various forms, but the one used for this
study is based on Paris and Hamilton's (2009) multiple component model of
comprehension. In this model, comprehension is made possible by the automatic
operation of a complex set of skills. The basic idea is that comprehension comes from the
coordination of these skills, but before the skills can be coordinated, they must be
sufficiently developed. In other words, each skill must reach a minimum threshold in
order to be operational. Readers can compensate for sub-optimal performance on any
given skill, but doing so comes at a cost of time, effort, and attention, and thereby
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negatively affects the overall process of comprehension. As Paris and Hamilton (2009)
explain,
each component must meet a threshold value for minimal comprehension to
occur. However, the various components, such as decoding, vocabulary, and
fluency, do not have to be 100% accurate to enable some comprehension to occur.
Fr exlm!p, y7u can raed th;is snetcne evn tuohg* the wrds r msiplld.
Likewise, you can read and understand (to a degree) the words in the previous
sentence. Why? Because skilled readers can recognize approximated spellings of
real words, they can slow their reading rate to hypothesize literal interpretations,
they can rearrange the order of words to create a propositional meaning, and they
can fill in gaps with their vocabulary knowledge. Less-skilled readers use similar
interactive-compensatory processes, but if any of their skills do not meet a high
threshold, then comprehension may fail. (p. 46)
Figure 2-1 (below) illustrates some of the component processes of this threshold
model of reading comprehension. Comprehension is shown at the top of the figure to
emphasize that the end goal of reading is comprehension--all of component skills listed
below are important because they work together to facilitate comprehension of meaning.
Accordingly, moving along the second row of the figure from left to right, young readers
learn that spoken language can be represented on paper, computer screens, walls, etc.
(concepts of print); they learn to sound out letters individually and in various
combinations (alphabetics); they develop semantic knowledge (vocabulary); they figure
out how to navigate the order of words in sentences and discourse (structure); they learn
to process large amounts of text easily and quickly as though it were spoken language
(fluency); and they develop metacognitive awareness to help them manage their learning
(strategies). Each of these components also has its own subcomponent (for example,
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alphabetics depends on the reader's ability to connect phoneme knowledge to basic
orthographic knowledge).
All of these components are conceptualized as thresholds, which are necessary but
not sufficient conditions. In other words, the component process does not occur below
certain levels of mastery, nor does it not necessarily occur above certain levels of
mastery. Rather, operation is enabled when thresholds are exceeded (i.e., they are
possible and perhaps even likely). For instance, as noted in the National Reading Panel
(2000), "fluency depends upon well developed word recognition skills, but such skills do
not inevitably lead to fluency" (p. 3-1). If mastery is roughly equivalent to crossing a
threshold, then automaticity is the point at which operation becomes functionally
inevitable (Esling & Downing, 1986).

Orthographic
knowledge

Basic
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Figure 2-1. Component processes of a threshold model of reading comprehension.
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Thresholds for L2 Reading Rate
Following the process-processing model of reading and the component-threshold
model of reading comprehension presented above, it is necessary to establish target
ranges for vocabulary size and reading rate. These two areas were selected because they
are essential to reading fluently (both theoretically and operationally) and because there is
sufficient prior research to establish tentative threshold for adult L2 learners.
Table 2-2 below displays the three threshold levels that were identified for
reading fluency in this study. The left column shows the threshold level, and the right
columns show the corresponding rates for oral and silent reading. Given the limited
research on reading fluency for adult L2 learners, these rates are not as firmly established
as L1 rates (e.g., Carver, 2000), but using previous research (e.g., Anderson 1999b, 2013;
Hasbrouk & Tindal, 2006) and data gathered from pilot studies, a target range of 225-250
wpm was set for silent reading fluency, and a target range of 140-160 wpm was set for
oral reading fluency. Many skilled readers exceed these rates, but these are considered to
be rates that adult L2 learners can realistically reach and beyond which there are
diminishing returns (i.e., effort to build higher rates of fluency would be better spent on
developing other language skills).
Table 2-2.
Proposed oral and silent reading threshold levels and rates for adult L2 learners.
Threshold Level

Target ORF Rate

Target SRF Rate

Advanced Target

140+ wpm

225+ wpm

Lower Target

120+ wpm

200+ wpm

Minimum

100+ wpm

180+ wpm

To evaluate whether a participant is reading at a fluent rate, we can apply these
target reading rates to reading passages at a given text difficulty level: thus, we expect
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that a truly fluent reader would consistently read unpracticed texts aloud at 140 wpm or
higher and silently at 200 wpm or higher.
If target ranges are the end goal of fluency instruction, then thresholds are
important milestones that students need to reach along the way to this goal. Anderson
(1999b, 2014) identifies 180 wpm and 200 wpm as meaningful L2 thresholds for reading
silently. The minimum threshold of 180 wpm corresponds to a rate below which the
reader is spending too much effort on decoding or figuring out vocabulary to be able to
enjoy or sustain reading. The lower target threshold of 200 wpm corresponds to
moderately-less-than optimal cognitive processing rates. The advanced target
corresponds to slightly-less-than optimal cognitive processing rates for an L1 but
tentatively optimal rates for an L2.
Once L2 readers can consistently maintain reading at the advanced target rates on
a variety of texts, they can be assumed to have reached a fluency competence level such
that they should focus their efforts on other sub-skills of comprehension (the idea being
that they have achieved the purpose of the intervention by closing the achievement gap
for fluency). Reaching this target range is important because when reading is faster and
easier, students will generally read more on their own, and they will no longer need a
structured intervention to help them practice reading at speed.
Thresholds for L2 Vocabulary Knowledge
Having a large bank of receptive vocabulary knowledge is a necessary condition
for fluent reading and comprehension of meaning (Carver, 1994; Hsueh-Chao & Nation,
2000; Grabe & Stoller, 2011). Following the model advocated by Nation (2001, 2012),
written receptive vocabulary knowledge will be defined here in terms of word families,
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which are the base form of a word plus its related forms (e.g., read + reads, reading,
reader) (Bauer & Nation, 1993). Nation (2006, 2012) reports that college-educated native
speakers typically have a vocabulary size around 20,000 word families, while EAP
students typically report at much lower levels: L2 PhD students typically score around
9,000 word families and undergraduate students of non-European backgrounds know
about 5,000-6,000 word families.
An important line of inquiry about vocabulary knowledge in EFL and ESL has
been the investigation of the role of vocabulary coverage for reading comprehension
(e.g., Laufer, 1992; Hsueh-Chao & Nation, 2000; Nation, 2006; Schmitt, Jiang, & Grabe,
2011). Vocabulary coverage refers to the percentage of words that a reader knows in a
text; for instance, out of 100 words on a page, 85% coverage indicates that a reader has
receptive knowledge of 85 words but must guess at the meaning of 15 words. A key issue
in the coverage-comprehension relationship has been establishing goals for L2 readers. In
other words, what level of vocabulary coverage do students need to achieve in order to be
able to achieve high levels of comprehension of written texts?
It is widely recognized that better vocabulary coverage makes reading a less
effortful, more meaningful, and—it is presumed—more enjoyable, activity (Stanovich,
1986). For truly fluent reading, readers need to achieve as close to 100% coverage as
possible. Early research in lexical coverage in L2 English reading sought to identify
thresholds of vocabulary coverage that would allow readers to process authentic texts
independently (e.g., Laufer, 1992). In their analysis of several unsimplified novels in
English, Hirsch and Nation (1992) postulated several thresholds of vocabulary coverage.
At 90% coverage (where a reader is guessing at the meaning of 1 in 10 words), Hirsch
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and Nation stipulated that fluent, enjoyable reading was not possible because readers
would be frustrated in their efforts to find meaning. At the 95% coverage level, reading
seemed to change; readers could gain adequate comprehension and guess words from
context. The higher threshold for sustainable reading was estimated to be around 98%
coverage of vocabulary, with readers guessing at about 2 words per 100 words of text.6
Subsequent research has shown that lower levels of lexical coverage are generally
inadequate for sustained fluency and comprehension, and that near complete coverage
(98-99%) is more realistic for L2 readers of English (and L1 readers, in point of fact),
especially in academic contexts and when reading unsimplified texts written for a nativespeaker audience (Hsueh-Chao & Nation, 2000; Nation, 2006; Schmitt, Jiang, & Grabe,
2011). In a study of 661 participants, Schmitt, Jiang, and Grabe (2011) found that, in fact,
there are not thresholds for percent of coverage, but that the coverage-comprehension
relationships is a relatively stable linear pattern: “There does not appear to be a threshold
level of vocabulary coverage of a text. Rather, as a higher level of comprehension is
expected of a text, more of the vocabulary needs to be understood by the reader” (p. 39).
This high level of vocabulary coverage is supported by research in L1 contexts (e.g.,
Carver, 1994). Thus, if vocabulary coverage is not around 98%, then comprehension and
fluency will be sacrificed.
Consequently, with this percentage established as the reference point, the
conception of a vocabulary threshold framework in ESL and EFL research shifted from
the percent of coverage in a given text to identifying thresholds for vocabulary size. The
pedagogical implication is that students should not practice reading by working hard on

6

These three levels basically correspond to a system of reading levels commonly used with school-aged
children: frustration level, instructional level, and independent level.
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difficult texts that offer a low vocabulary coverage, but instead, they should spend lots of
time reading relatively easy texts for which they have high vocabulary coverage and
learning vocabulary in all of their language activities (Day & Bamford, 2002; Nation,
2006, 2012, 2014). It is assumed that reading is an important way to expand one's
vocabulary knowledge (Cunningham & Stanovich, 2001), and that readers must
encounter a word multiple times in context before the word is integrated into receptive
lexical knowledge (with tentative estimates at 6-20 times) (Nation, 2014; Zahar, Cobb, &
Spada, 2001).
Table 2-3 (below) lays out estimates for thresholds of recognition vocabulary that
L2 learners need to meet on their developmental path to being able to read unsimplified
texts with good fluency and comprehension, based on work by Schmitt and Schmitt
(2014) and Nation (2006, 2012). The left columns describe the frequency of words by the
one-thousand word level (K1 words are the 1,000 most frequent words, K2 are the next
most frequent 1,000, and so forth). The right column indicates thresholds that can be used
for assessment, teaching, and learning. For example, lower proficiency students should
strive to meet the minimum threshold of 3,000 word families by studying the appropriate
word lists and reading graded books. After sufficient practice, these words should
become automatic, and students can shift their focus to acquiring the mid-frequency
vocabulary until these items also becomes automatic. Beyond the 9,000 word-family
level lies the realm of low frequency vocabulary; these words are so rare in texts that they
are less likely to impair fluency and comprehension, and readers need to be exposed to an
enormous volume of language in order to acquire them. It is postulated that the 9,000
word family level is an important threshold because lexical automaticity at this level
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would enable fluent reading on many "real word" texts, including many introductory
level university textbooks (Sutarsyah, Nation & Kennedy, 1994).
Table 2-3.
Thresholds of recognition vocabulary for adult L2 learners.
Descriptor

Word Level
K1
High-Frequency
K2
Vocabulary
K3

Threshold Level

Minimum Vocab Threshold: 3,000 word
families

Mid-Frequency
Vocabulary

K4
K5
K6
Lower Vocab Threshold: 6,000 word families
K7
K8
K9
Advanced Vocab Threshold: 9,000 word
families

Low-Frequency
Vocabulary

K10+

Unsimplified Text
adapted from Schmitt & Schmitt (2014)

A final point about lexical knowledge relates to phonology. L1 readers learn to
apply their phonological knowledge to print (decoding) and then to "unglue" sounds from
print (recoding) (Chall, 1996). Thus, there is typically a heavy emphasis on learning the
relationships among the meaning, form, and sound of words at early stages of L1 literacy.
In the L2 vocabulary literature for reading (e.g., Nation, 2001), the focus of reading is
largely on form and meaning. However, even receptive vocabulary knowledge must also
include the role of “sound” to most efficiently know and process written words.
There is strong evidence that “readers typically identify the sound of words as
part of the process of identifying their meaning,” though it is less clear whether
phonological identification and semantic identification are independent but parallel
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processes, or whether they are sequential (Alderson, 2000, p. 14; see also Seidenberg,
1999). Nearly every general model of reading comprehension assumes the role of
phonology at all levels (while recognizing that the role changes as reading skill
progresses from oral to silent stages) (e.g., Carver, 2000; Chall, 1996). Research on
reading development and delays in children has consistently demonstrated a strong
connection between phonological processing and reading development (e.g., Brady,
1986; Melby-Lervåg, Lyster, & Hulme, 2012; Share, 1995).
In fact, it has become almost axiomatic in research on reading development that
early reading is "parasitic" on speech because elementary reading skills "feed" on the
extensive phonological knowledge that children develop during their first 4 or 5 years of
life (Mattingly, 1972). Snowling and Hulme (2005) extend this view, arguing that reading
is actually parasitic on language in a broader sense. They recognize that decoding does
"feed" directly on phonological knowledge (i.e., connecting what a letter or word looks
like when written to what it sounds like when spoken). However, they argue that
comprehension depends on all major aspects of oral language, not just phonology
(namely, grammar, semantics, and pragmatics).
Addressing the issue from an L2 English perspective (i.e., an alphabetic language
with a deep orthography), Birch (2007) and Walter (2008) both emphasize the crucial
role of phonological knowledge for reading fluently with comprehension. As Walter
states, "L1 readers of [alphabetic] languages do not mentally see what they have just
read: They hear it" (p. 458). Consequently, Birch and Walter both advocate for ESL and
EFL reading pedagogies that emphasize extensive exposure to phonological elements of
English and mapping them to print (such as listening to books on CD while reading along
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or in listen-and-follow along activities or in reading out loud by themselves or to a
nonjudgmental listener so that they will not be unduly self-conscious. These
recommendations align with generally accepted principles of second language acquisition
especially the need for practice to sufficiently build and strengthen form-meaning
connections (DeKeyser, 2007; DeKeyser & Criado, 2013; R. Ellis, 2005b). As will be
explained in the final section of this chapter, audio assistance that focuses learner
attention on seeing, hearing, and saying words is an important part of the assisted
repeated reading model used in this study.
To conclude this section, it is important to recognize that these thresholds are
meaningful reference points along a path toward advanced reading skills, but that they are
tentative, general and somewhat arbitrary. However, faster speeds are desirable because
they represent the increasing development of automaticity. Below some point, skills are
not automatic, but there are also upper limits beyond which gains present limited return
on investment (Logan, 1997; Logan, Taylor, & Etherton, 1999).
First and Second Language Reading
Perhaps the most prominent difference between first and second language reading
for literate adults is the relationship between language proficiency and knowledge
maturation (Grabe, 2009; Pang, 2008). As shown in Figure 2-2, first language reading
typically develops with an appropriate balance between language proficiency, on the one
hand, and level of conceptual difficulty for the learner. By contrast, there is often a major
imbalance between language proficiency and level of conceptual maturation for the
second language learner. This is especially true for adult L2 learners who are already
literate in their first language. As Pang (2008) explains, in a first language, "language
proficiency and knowledge maturation develop naturally and concurrently, whereas in L2
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readers, the target language proficiency lags far behind their knowledge or conceptual
maturation, and the gap between the two could be immense" (p. 11). Of course, young
children face a temporary gap in their acquisition of L1 reading because their oral
language skills are so well developed, but this gap is generally closed in the first year or
two of school (Chall, 1996), and the balanced is established.

L1 Reading
Language
Proficiency

L2 Reading

Knowledge/
Conceptual
Maturation

Knowledge/
Conceptual
Maturation

(gap)

Language
Proficiency
Figure 2-2. Balances and imbalances in first and second language reading for adults.
Koda (2005) pulls these ideas together in the following three major distinctions between
beginning L1 and literate adult L2 learners:
1. The L1 language system is largely acquired in a few years, and vocabulary
acquisition is at several thousands of words before children reach school age.
2. L2 readers typically come learn to read in conjunction with L2 language learning
(i.e., development of lexico-syntactic knowledge and oral communication skills).
3. Literate adult L2 learners have already established a prior literacy foundation
(which potentially provides substantial facilitation, but may also cause substantial
interference (cf., Ellis, 2005)).
While I do not follow Koda's strong interpretation of these differences (that “L1
and L2 reading differ fundamentally” and are best studied cross-linguistically (p. 4), it is
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clearly the case that L1 reading constructs, methods, and assumptions cannot simply be
borrowed whole cloth for L2 settings methods. Hence, there is a need to develop L2specific thresholds for all component skills of comprehension, as done for rate and
vocabulary in the previous section. This approach aligns with Grabe’s (2009) position on
the interaction of L1-L2 reading research: “the growing research on L1 reading fluency
and the beginnings of research on L2 fluency, together, represent a good starting point for
exploring the development of research on reading fluency” in L2 contexts (p. 295). The
advantage of this approach is illustrated by Pang's (2008) synthesis of the literature on
good and poor readers, which draws heavily from the L1 reading literature, highlighting
similarities and differences between L1 and L2 readers as appropriate, and showing how
the synthesis applies to a specific language-learning context (in his case, the Chinese
secondary school system).
Reading rate, the focus of this study, is one of the most conspicuous
manifestations of the gap between L1 and L2 reading proficiency for literate adults. The
general pattern is that L1 reading rates are consistently faster than L2 rates, even for most
advanced L2 learners (Cushing-Weigle & Jensen, 1996; Fraser, 2007; Grabe, 2009;
Segalowitz & Herbert, 1990). Fraser's (2007) study of L1 and L2 reading rates is
particularly relevant to the current study because it used Carver's five-process model of
reading (see Table 2-1, above). Fraser measured reading rates in participants' L1 and L2
for each of Carver's five reading processes (participants were Chinese college students in
Canada and in China who were advanced English learners). Performances across tasks
confirmed the existence of a substantial gap between L1/L2 reading rates for each of the
five reading processes: Fraser found a 32% difference for scanning and at least a 50%
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difference for the four other processes. Recognizing that many factors could be at play,
Fraser attributed much of the L1/L2 rate gap to "some lack of fluency in the sense that the
underlying word recognition and syntactic parsing skills had not developed to the point of
automaticity" (Adams, 1990; Perfetti, 1985)" (p. 386). This interpretation fits with
theoretical models of automatic processing as the end result skill-appropriate practice
(DeKeyser, 2007; DeKeyser & Criado, 2013; Logan, 1997).
In their synthesis of the literature, Grabe and Stoller (2011) identify three types of
so-called lower-level processing that all readers (L1 and L2) need to automatize in order
to facilitate fluent reading comprehension: word recognition, syntactic parsing, and
semantic proposition formation. Grabe and Stoller are sensitive to the fact that these types
of processing develop differently for L1 and L2 readers (and that much more is known
for L1 reading development than L2), but they make the case that these basic processes
underlie all skilled reading. Hence, they emphasize the need for L2 readers to develop all
of these processes. For instance, when discussing the process of syntactic parsing (i.e.,
dividing strings of words into meaningful grammatical units), they identify the difference
between L1 syntactic knowledge (mostly automatized or procedural) and L2 syntactic
knowledge (mostly declarative and procedural), and provide the following explanation:
In L2 settings, the need for rapid and automatic syntactic processing appears to be
less obvious [than L1 settings], because most L2 students develop an overt
knowledge of L2 grammatical structures before they become fluent L2 readers.
With L2 students, what is often overlooked is not the fact that L2 students need
grammar knowledge to be readers but rather that, like developing L1 readers, they
need countless hours of exposure to print (that they are capable of comprehending
successfully) if they are to develop automaticity in using information from
grammatical structures to assist them in reading. (Grabe & Stoller, 2011, p. 18)
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They make similar arguments for word recognition and semantic proposition formation to
show that reading fluency develops for L1 and L2 readers primarily as a set of linguistic
processes that must be made automatic through sufficient and appropriate exposure to
print. Grabe and Stoller conclude their discussion of lower-order processes by hinting at
the threshold model of comprehension and the role of fluency: When each of these lowerorder processes is developed to the point of automaticity, and they engage together,
reading is fluent. But when these processes are not developed to automaticity and do not
function together, reading cannot be fluent. Furthermore, "comprehension becomes more
difficult to maintain" because reading is a grinding rather than smooth process—slow and
effortful, and requiring constant attention (p. 19).
2.3. Reading Fluency and Repeated Reading
As presented in the previous section, reading fluency is hypothesized to be at the
center of skilled reading. But what exactly is reading fluency? Anderson (2008) provides
a working definition of L2 reading fluency as “reading at an appropriate rate with
adequate comprehension” (p. 3), with an operationalization of silent words per minute
and percentage of comprehension (as measured by multiple choice questions). More
complex definitions abound in the L1 reading literature (e.g., Fuchs et al., 2001; Grabe,
2009, 2010; Grabe & Stoller, 2011; Hudson, Lane, & Pullen, 2005; Rasinski, 2004,
2014). Jeon (2012) compared definitions across a range of L1 and L2 researchers,
concluding that reading fluency:
includes components of speed, accuracy, and in reading a connected text,
‘prosodic phrasing and contours of the text’ (Grabe, 2009, p. 292; Rasinski &
Samuels, 2011) . . . . Whether oral or silent, the significance of reading fluency in
reading is that it marks successful orchestration of certain sub skills (e.g.,
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decoding, word recognition, syntactic processing) necessary for comprehension . .
. . Furthermore, reading fluency is a reliable trait that a skilled reader exhibits
across various types of texts. (p. 186)
Importantly, this characterization of fluency emphasizes the coordination of skills leading
to comprehension (as previously discussed) and it fronts the notion of oral reading. While
oral reading is not the ultimate goal of reading fluency, it is often seen as a valid measure
of silent reading fluency and a predictor of comprehension (Fuchs et al, 2001). This
perspective is captured in many definitions of fluency, such as Pikulski and Chard's
(2005), which emphasizes that fluency is "manifested in accurate, rapid, expressive oral
reading and is applied during, and makes possible, silent reading comprehension" (p.
511). Moreover, as noted previously, reading is not a truly a "silent" process in the sense
that the phonological loop plays an important role in semantic access.
It must be acknowledged that some scholars have serious reservations about timed
oral reading as a measure of silent reading fluency or comprehension for L1 and L2
students (Allington, 2006; Ockey & Reutzel, 2010). Certainly, even if we accept that oral
reading fluency is positively correlated with comprehension, it clearly does not equal
comprehension; thus, oral reading fluency (and silent reading fluency, for that matter)
should not be used as a direct proxy for comprehension. Rather, "oral reading fluency is
more prudently interpreted as a proxy variable for many other developmental
accomplishments such as automatic word recognition" (Paris & Hamilton, 2009, p. 44).
Likewise, it is important to note the difference between effective oral reading
practices (such as repeated reading) and ineffective oral reading practices (such as round
robin reading) (National Reading Panel, 2000). Effective oral reading practices give
students plenty of time on task at easy tasks, and students are not put in potentially
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humiliating or frustrating situations, such as reading difficult texts in public (Allington,
1983, 2006).
While oral reading is almost ubiquitous in L1 fluency instruction, practice, and
assessment (and some would say it is altogether too common, e.g., Allington & McGillFranzen, 2010), it occupies a much more diminished role in most L2 contexts. As
Huffman (2014) tersely surmised in a recent study of silent reading rate of EFL students,
“it is unknown whether oral reading is an appropriate way to measure [L2] reading
fluency” (p. 20). Reporting on the assessments of grade-school English Language
Learners (ELLs), McTague, Lems, Butler, & Carmona (2012) came to a similar
conclusion regarding the relationship between L2 oral reading fluency and silent reading
comprehension: “We know that, like native speakers of English, ELLs’ scores on words
correct per minute assessments rise when their silent reading comprehension rates rise;
however, there are many details of the relationship, related both to second-language
literacy and language acquisition, that have not yet been made clear” (p. 279). Perhaps
because the role of L2 fluency and its relationship to more accepted comprehension
processes remain opaque, empirical measures of L2 reading rates are essentially
nonexistent. This lack of basic empirical evidence is all-the-more glaring when compared
to the extensive measures of rate for children and adults available in the L1 reading
literature (e.g. Carver, 1982, 1992; Hasbrouck & Tindal, 2006).
The limited information on L2 oral reading fluency is indicative of the historic
lack of interest in reading fluency in general in L2 and FL contexts (Grabe, 2009, 2010).
However, in the past fifteen years or so, a growing number of researchers have begun to
investigate L2 reading fluency, focusing almost exclusively on silent reading
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interventions such as extensive reading (e.g., Beglar, Hunt, & Kite, 2012; Huffman,
2014), timed reading (e.g., Chang, 2010), repeated reading (e.g., Taguchi & Gorsuch,
2002), or some combination of these methods (e.g., Chang, 2012). In most L2 fluency
studies, fluency is operationalized narrowly as silent reading rate and progress in fluency
is measured in direct relation to comprehension.
As indicated in the previous section on automaticity, one of the noteworthy
characteristics of reading fluency is its relative stability. Carver's (2000) synthesis of the
research found no empirical evidence for the assumption "that readers continually change
their rate to match continually changing purposes and continually changing material
difficulty . . . when normal or typical reading of relatively easy text is involved” (p.
87). Thus, like riding a bike, reading fluency seems to be a skill that one does not easily
lose once it has been learned to automaticity. Logan (1997) notes that skilled readers
"appear unable to 'turn off' reading even when it is in their best interests to do so" (p.
131). Hudson, Lane, and Pullen (2005) explain some key features of this stability: “A
fluent reader can maintain this performance for long periods of time, can retain the skill
after long periods of no practice, and can generalize across texts” (p. 702). While this
findings has abundantly empirical and theoretical support for normal L1 reading, it would
stand to reason that L2 readers are more likely to demonstrate not only slower but
possibly more variable reading speeds if they have never reached a sufficient degree of
automatization of the component skills of fluency. Because of the limited research on the
topic, one thing that is not clear in the L2 literature is the degree to which L2 readers can
obtain comparable stable reading rates across time and texts, and whether the skill can be
maintained in the long term.
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The two most common approaches to developing reading fluency in both L1 and
L2 contexts are extensive reading and repeated reading. In extensive reading, students
read large amounts of relatively easy texts; this is usually done silently and independently
(Day & Bamford, 2002; Krashen, 2004, 2011). In repeated reading, students read the
same text multiple times until they reach a target reading rate and understand the passage
well. Repeated reading can either be silent (unassisted repeated reading) or with the audio
support or listening and reading aloud (assisted repeated reading). Repeated reading was
originally developed by Samuels (1979) to implement LaBerge and Samuels' (1974)
model of automaticity theory.
In a comprehensive review of studies to date, the National Reading Panel (2000)
report found that despite its intuitive appeal, there was little empirical evidence that
extensive, independent, silent reading caused high levels of reading proficiency (though
there was compelling correlation data). Instead, the most compelling instructional
procedure was found to be "classroom practices that encourage repeated oral reading with
feedback and guidance" because there was strong evidence that they lead to "meaningful
improvements in reading expertise for students--for good readers as well as those who are
experiencing difficulties" (p. 3-3).
While the evidence in favor of repeated reading is incontrovertible for L1 readers,
unsurprisingly, the evidence for L2 readers is mixed. Most of these studies, however,
involved very small numbers of participants or very weak iterations of repeated reading
(and sometimes both). For instance, in Chang's (2012) comparison study of silent timed
reading and repeated reading, oral repeated reading practice led to lower gains than silent
timed reading. However, students met only once a week and spent 20 minutes on fluency
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practice. Such limited time-on-task is unlikely to compensate for the paucity of practice
that characterizes L2 reading development (Grabe & Stoller, 2011; Taguchi & Gorsuch,
2012).
Studies of repeated reading by Taguchi and Gorsuch (and colleagues) are
especially useful to review here, as this group has gradually refined their approach across
a series of studies spanning nearly two decades. In an initial study, Taguchi
(1997) implemented a 10-week, 28-session repeated reading intervention with 15
Japanese university students. In each session, students read a passage silently seven
times, listening to an audio model during three of those repeated readings. Although
silent reading rates increased significantly within the practiced passages (from first to
final reading), Taguchi failed to find transfer of practice effects for silent and oral reading
rates when students were tested on new, unpracticed passages. A subsequent study,
Taguchi and Gorsuch (2002), had a similar design and found similarly inconclusive
results for the outcome measures of fluency and comprehension, which Taguchi and
Gorsuch tentatively attributed to the brevity of the intervention and problems with the
comprehension measures.
In a follow-up study, Taguchi, Takayasu-Maass, and Gorsuch (2004) again
measured the transfer effects of fluency practice, but they used a more robust repeated
reading design (extending the intervention to 17 weeks and the number of sessions to 42)
and adding audio assistance (i.e., students listened to recordings of the passage during
several of their repeated readings). The findings in this study were more encouraging:
they found significant gains on silent reading rate on pre/post-test measures (though they
did not find comparable gains in comprehension).
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Gorsuch and Taguchi (2008) again found positive results for reading fluency and
comprehension in an eleven-week assisted repeated reading study with university level
English learners in Vietnam. Treatment was found to be effective in increasing reading
fluency and comprehension. Noting that the gains came despite the relative brevity of the
treatment (twice a week for 11 weeks, with a two-week break in the middle), Gorsuch
and Taguchi concluded that repeated reading had no downside: "It does not consume
large amounts of class time (the treatments amounted to 35 minutes twice a week) and
learners’ processing of texts using RR can be built on for other lessons with discussions
about the text, learners’ roleplaying and elaboration of dialog in the text, etc.” (p. 267).
However, the researchers noted that teachers seemed unconvinced of the value of fluency
development in general and repeated reading. Thus, Gorsuch and Taguchi (2010) used
longitudinal, qualitative data from student reports to bolster the argument in favor of
repeated reading.
In Taguchi, Gorsuch, Takayasu-Maass, and Snipp (2012), Taguchi and colleagues
continued the approach of using longitudinal data, but took it in a new direction--one that
is especially relevant to the current study. Instead of working in an L2 classroom context,
with the constraints of a curriculum and scheduled meetings, the researchers used a diary
study approach with a single advanced-level L2 reader for whom they could confidently
assume a relatively high level of comprehension skills and motivation (based on her test
scores and language learning profile). The intervention was more intense, as the
participant completed over 70 repeated reading sessions during 14 weeks of participation,
along with regular diary entries. The reading materials were two graded novels, divided
into units of comparable length. The participant made clear gains in silent reading fluency
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rate, both before practice (pretest) and after practice (posttest): mean pretest scores in the
first phase were 114 wpm but increased to 181 wpm in the final phase; mean posttest
scores were 138 wpm in the first phase but increased to 221 wpm in the final phase.
This study provided the researchers with a compelling point of comparison to the
preceding classroom studies (which were mainly with relatively low-proficiency L2
learners), noting that even an advanced-level learner had lots of room for fluency
development, which speaks to the value of fluency development at all levels of the
language curriculum. This distinction between relatively high and relatively low L2
language proficiency is a point that needs to be investigated more carefully, as there may
be some kind of language threshold that needs to be crossed before reading fluency can
be adequately measured as such (Jeon, 2012).
These studies point to three important elements for research on repeated reading
for adult L2 learners: (1) the value of careful research design, (2) the value of sufficient
practice in the implementation of the intervention, and (3) the value of robust theory for
interpretation of results. Because of the complexities of fluency acquisition in a first, let
alone a second language, fluency interventions would presumably need to be quite robust
for any measurable gains in a few months. As Logan (1997) notes, "The clearest message
from automaticity research is that practice is necessary to develop skill. Repetition is
good. The research suggests that readers will benefit most from consistent practice" (p.
139). Though they often differ on the particulars, leading voices in L2 reading
development agree that there is no substitute for sustained, long-term practice of reading
topics that are engaging to the student (Anderson, 1994, 1999a, 1999b; Day & Bamford,
1998, 2008; Fraser, 2007; Grabe, 2009; Grabe & Stoller, 2011; Krashen, 2004, 2011). As
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Grabe (2014) concisely states, “One cannot build reading fluency by practicing for a
month or two” (p. 14).
Moreover, trying to find comprehension gains in direct proportion to fluency
gains seems problematic, since the model of reading competency thresholds posits
fluency as a necessary enabler of comprehension, but not an immediate guarantee of
comprehension, and Carver's (2000) process-processing model posits that reading to
remember (learning) is different than reading to understand (so-called rauding or fluent
reading). In other words, by having a comprehension quiz as the end of a fluent reading
assessment, it is possible to have a wash back effect, such that students shift their reading
process from propositional encoding to the more demanding process of monitoring their
understanding to ensure that they will be able to recall ideas and information. For this
reason, Fraser (2007) emphasizes the need for task-appropriate instructions to
participants and outcome measures of the targeted reading process. Thus, in Carver's
model, when attempting to measure fluency, students should not need to be given a test
on what they read. From this perspective, gains in fluency as measured by sustainable
rate are probably the most valid, reliable measures of the transfer effects of fluency
practice due to the development of automaticity in target language processing.
As a final point, it is useful to distinguish between fluent reading and speed
reading. For example, in L2 contexts, reading fluency activities are sometimes referred to
as speed reading (e.g., Macalister, 2010; Quinn & Nation, 1974). While they are
comparable in a loose sense, conflating these terms risks conflating the underlying
constructs, which are qualitatively and quantitatively different in nontrivial ways.
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By definition, speed is an integral element of fluent reading (and of all automatic
processes), but there are always trade-offs between speed and accuracy, and between
speed and practice (Carver, 2000; Logan, 1997; Rayner et al., 2016). Fluent reading can
be understood as an optimal combination of these elements. Novice readers become
skilled readers by learning to attain (and maintain) an appropriate balance of speed and
understanding as they read, shifting among reading “gears” as needed (Carver, 2000). As
explicated above, L1 fluent reading speeds are well established and quite stable for
skilled readers (see e.g., Carver, 1992; Liversedge et al., 2016; Rayner, 1998).
Thus, the purpose of fluency training is to enable unskilled readers to be able to
process text form and meaning with an appropriate balance of speed and comprehension
(Anderson, 1994, 1999). By contrast, speed reading is the ability to process text well
beyond normal rates of fluent reading, and even beyond normal rates of skimming and
scanning (Rayner et. al. 2016). Advocates for speed reading seem to assume the
acquisition of all elements of normal fluent reading as a prerequisite of training to
become a speed reader. Speed reading experts claim that, with training and practice,
people can wildly surpass fluent reading speeds, typically through suppressing the “inner
voice” and expanding the spatial and cognitive limits of eye movement.7

7

For example, an online speed reading app called Spreeder makes the following claims that defy the
theoretical and empirical reviewed in this chapter: “Speed reading is the art of silencing subvocalization. . .
. it is entirely possible to read at a much greater speed, with much better reading comprehension, by
silencing this inner voice. The solution is simple - absorb reading material faster than that inner voice can
keep up. . . . Even if at this point full reading comprehension is lost, it's exactly this method of training that
will allow you to read faster. . . . When you read aloud, you can only say one word at a time. However, this
limit does not apply to speed reading. Once your inner voice subsides and with constant practice, you can
read multiple words at a time. This is the best way to achieve reading speeds of 1000+ wpm. Start small
with 2 word chunk sizes and find out that as you increase, 3,4, or even higher chunk sizes are
possible.” (www.spreeder.com)
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In their recent treatment of speed reading, Rayner et. al. (2016) take the shine off
these claims by considering the extensive scientific research on reading. In sum, the
upper limit for the rate-understanding balance is not physical (e.g., eye movements or
subvocalization) but cognitive (the ability to recognize words and process them in
connected text them to make meaning). They found that “modest improvements [in
speed] are possible, but there are cognitive and visual limitations that cannot be ignored”
(p. 28). Most speed reading gains result from readers skimming texts on topics of
extensive previous knowledge; meaningful gains in normal (i.e., fluent) reading come
from practicing the complex skillset that comprise fluent reading. “The kind of practice
that will help reading is practice that helps people to identify words and comprehend
better, not just take in visual information faster” (Rayner et. al., 2016, p. 28). These
findings are in line with pedagogical research and recommendations for L1 and L2
reading (e.g., Grabe, & Stoller, 2011; Kuhn, & Stahl 2003).
2.4. Conclusion
Because of the complex nature of L2 reading fluency and the limited amount of
research on the topic, it is not entirely clear how different adult L2 English learners will
interact with an assisted repeated reading program and what developmental paths they
may follow. For instance, Lems (2012) suggests that L2 students may benefit more than
their L1 peers from fluency interventions because they are still acquiring a second
language (i.e., they stand to make language gains beyond fluency). If one of the major
impediments to developing L1 and L2 reading fluency is lack of exposure to
comprehensible reading material (Grabe, 2002), then a robust exposure to print in written
and audio forms should help.
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CHAPTER 3. RESEARCH DESIGN

This chapter describes the research design for this study of assisted repeated reading as a
fluency intervention for adult L2 learners. The chapter begins with a description of the
instructional intervention, followed by descriptions of outcome measures, research site,
and participants. The chapter concludes with detailed information about the procedures
used to collect and analyze data in this single-case design.
The research design is organized around alternating phases of assessment and
practice, and Table 3-1 shows an idealized model of data collection. In the first phase,
participants completed baseline fluency measures (supplemented by a vocabulary size
test and demographic survey) and were trained to use the intervention (see next section).
In the second phase, participants used the intervention to practice by themselves and were
given the option to meet with the research once a week for a progress check (to answer
questions or provide language support). After several weeks of practice, participants met
with the research for a second assessment phase, after which they returned to independent
practice.
In practice, the timeline for each phase was adjusted for each participant as
needed, but the order of phases was constant (assessment, intervention, assessment, and
so forth). This alternating phase design offered a pragmatic balance of structure and
flexibility, allowing the study to accommodate individual differences among participants'
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language proficiency, motivation, and schedules. Given the time-intensive nature of study
participation, it was assumed that few participants would be able to complete more than
three or four phases (and this indeed proved to be the case). However, the design was
able to accommodate several participants across multiple phases, including one
participant who completed nine distinct phases across six months of data collection. For
this reason, the alternative phase design provides a rigorous structure for conducting
measures of participants' language development, becoming, in effect, a quantitative case
study (Duff, 2008).
Table 3-1.
Overview of Research Design.
Phase

Baseline
Assessment

Intervention

Assessment

Intervention

Window of
Time

1 Week

Activities that Participants Engaged In


Vocabulary Size Test and demographic questionnaire



6 timed oral reading assessments: unpracticed reading of
unsimplified texts (with researcher)



6 timed silent reading assessments: unpracticed reading of
unsimplified texts (with researcher)



Placement into reading intervention at appropriate instructional level
(with researcher)



2+ units per week of practice in the assisted repeated reading
program, including self-conducted oral reading assessments:
practiced passages, at instructional level



Progress checks with researcher as needed

2+ Weeks

1 Week



6 timed oral reading assessments: unpracticed reading of
unsimplified texts (with researcher)



6 timed silent reading assessments: unpracticed reading of
unsimplified texts (with researcher)



2+ units per week of practice in the assisted repeated reading
program, including self-conducted oral reading assessments:
practiced passages, at instructional level



Progress checks with researcher as needed

2+ Weeks
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3.1. Instructional Intervention
The repeated reading intervention used in this study is a commercially available
software program called Read Naturally Read Live (Hasbrouck, Ihnot, & Rogers, 1999;
Read Naturally, 2009). Read Naturally is based on the pedagogical model of repeated
reading originally developed by Samuels (1979), where a student reads the same text
several times for mastery, but Read Naturally uses technology to supplement the basic
model in multiple ways. Key components of the Read Naturally program include (1) an
auditory model (the passage is read aloud by a narrator); (2) repeated oral practices by the
student (subvocalization or quiet reading aloud); (3) contextualized lexical and
comprehension instruction; and (4) systematic tracking of student performance. An older
version of the Read Naturally software program had been used by several instructors and
students in an English language program at the research site with encouraging feedback.
In fall 2014, the researcher piloted Read Naturally with a small group of students in an
EAP class (they had been identified as needing additional support), with a visiting
graduate student who requested independent English language practice, and with multiple
sections of an EAP course in spring 2015. Student response was encouraging: students
demonstrated large, statistically significant gains on pre/post tests and provided generally
positive feedback (and constructive criticism) on a survey.
The version of Read Naturally used in this study is the online, cloud-based system
called Read Naturally Live. Using a cloud-based program allows for increased
instructional flexibility and accessibility: users can move up or down levels as needed,
they can access the program via any computer or laptop with an internet connection, as
well as on some tablets, and their progress is saved automatically through online servers.
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These advantages are not trivial for the EAP context. Pilot testing and needs analysis
surveys made clear that university students have limited time to devote to Englishlanguage work and they prefer a high degree of flexibility and independence (i.e., fewer
meetings with an instructor).
Read Naturally has 13 instructional levels, which correspond to U.S. primary and
middle school grades 1 through 8 (several grades have multiple levels, e.g. 1.0 and1.5,
3.0, and 3.5). Teachers place students at an appropriate level for practice (i.e., the
instructional level) based on an informal test built into the program. Each instructional
level has 24 units, and each unit is composed of the following ten steps, with required
steps in bold and optional steps in italics (i.e., teachers can adjust or turn these steps off):
1. Select a story: User chooses within the available “high-interest, nonfiction
stories” for their level.
2. Key Words: User learns pre-reading vocabulary of several words from the story;
includes pictures, definition and definition that is read aloud by narrator
3. Prediction: User writes a brief prediction about the story based on title, picture,
and key words.
4. Cold timing: User reads the story aloud for one minute (the program
automatically times reading). The cold timing is the baseline for measuring
growth after the repeated readings. Users are instructed to click on unknown
words during reading.
5. Graph the cold-timing score: The computer shows the user the number of words
read correctly in the cold timing.
6. Audio-Assisted Reading: User listens to a narrator read the story aloud. Students
are instructed to read along (aloud or subvocalizing). The default setting is three
required readings, progressing from slow, to medium, to ‘normal’ pace. Users can
listen as many times as they like.
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7. Practice: User reads the story aloud without audio assistance (i.e., no narrator)
until they reach the predetermined goal rate. Each practice is timed.
Recommended maximum number of practices is 5-7 times. Students can read for
one minute or read the whole story and get the per-minute rate (the latter approach
is recommended for older students and was adopted in this study).
8. Comprehension Quiz: User completes various comprehension questions. There
are five questions in levels 1.0 to 5.0 and nine questions in levels 5.6 to 8.0.
Question types include Main Idea, Detail, Vocabulary, Inferential, Short Answer,
Literal, and Summary (a brief written response).
9. Hot Timing: Default settings for a passing score are: (a) read story at goal rate,
(b) make three or fewer errors, (c) read with good expression, and (d) answer all
of the comprehension quiz questions correctly.
10. Graph the Hot Timing Score: The computer shows the user the number of
words read correctly in the hot timing.
Participants needed some initial training in Read Naturally, but after completing one or
two units, they typically understood the system well enough to be able to work
independently in the program with periodic checks by the researcher.
3.2. Outcome Measurement
Reading Rate
To operationalize the construct of reading fluency in this study, this study used a
temporal measurement (i.e., rate or speed), with the dependent variable being the number
of words read per minute (Kennedy, 2005). Actual words were counted (as opposed to
standard words) because this is the approach used in Read Naturally and in much of the
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applied research on reading fluency.8 Reading rate has been used extensively in both L1
and L2 contexts as a proxy for reading fluency (e.g., Beglar, Hunt, & Kite, 2012; Carver,
2000; Hasbrouck, & Tindal, 2005, 2006; Huffman, 2014; National Reading Panel, 2000;
Tran & Nation, 2014). Rate of response is assumed to be a partial but important measure
of automatic cognitive processing (Binder, 1993, 1996; Segalowitz, 2000; Van Moere,
2012).
To calculate reading rate, an amount of text (letters, words, sentences, etc.) is
divided by a time unit. In laboratory studies and theoretical research, reading speed is
often measured in seconds or fractions of a second, as in in eye-tracking research to
measure fixations, saccades, and regressions9 (Kowler, 1999; Rayner, 1998). In
longitudinal studies, rate is sometimes estimated for much longer units, especially to
estimate reading volume (e.g., daily, weekly, or yearly trends) (Carver, 2000;
Cunningham & Stanovich, 2001). In applied and educational contexts the preferred unit
to measure rate is typically one minute; accordingly, this study uses the measure of words
per minute (wpm) for both silent and oral reading, (Binder, 1996; Carver, 1992, 2000;
Hasbrouck & Tindal, 2006; Huffman, 2014). In assessments, rate is also referred to as
oral reading fluency (ORF) or silent reading fluency (SRF) scores (especially when
distinguishing among specific reading performances during assessments).

8

Carter (1982) advocates for standard words (every six characters including spaces and punctuation) as a
more precise basis for comparison across texts and studies. While this approach does seem to offer
increased precision, it is less commonly used in the literature.
9
Fixations are the pauses the eye makes to pay attention to an object, word, or letter. Saccades are rapid
jumps of the eye used to shift gaze to any chosen object; when reading, saccades move the eyes forward
through text, from word to word). Regressions are backward eye movements.
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In practice, reading rate can be calculated in one of two ways:
(1) The participant reads a text for one minute and the number of words read is the
reading rate. The participant usually does finish reading the entire passage.
(2) The participant reads an entire passage, and the total number of words in the
passage is divided by the time.
Most fluency scores in this study were calculated using the second method, which usually
required participants to read for less than four minutes per passage. In a few instances,
the first method was used in baseline assessment due to time constraints for participants.
To the extent possible, measurements for reading rate were collected under
controlled conditions. During intervention phases, the software program automatically
recorded scores as participants used the intervention (this procedure is described in more
detail below). As participants used Read Naturally, the program automatically calculated
their oral reading rate. During baseline phases, the researcher calculated rate using a
purpose-made tool (a combination timer and calculator) as the primary measurement tool
and an audio recorder as a secondary timer.
Target Ranges and Thresholds for Reading Rate
Based on the threshold model of reading comprehension outlined in Chapter 2, it
was necessary to establish target ranges and threshold of reading rate. If target ranges are
the end goal of fluency instruction, then thresholds are important milestones that students
need to reach on the path toward achieving the target ranges.
Table 3-3 below displays the three threshold levels of oral reading fluency that
were identified for this study. The left column shows the threshold level, and the right
column shows the corresponding target rate.
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Table 3-3.
Oral reading thresholds and rates for adult L2 learners.
Threshold Level

Target ORF Rate

Target SRF Rate

Advanced Target

140+ wpm

225+ wpm

Lower Target

120+ wpm

200+ wpm

Minimum

100+ wpm

180+ wpm

Participants have exceeded the minimum threshold when they can consistently
read new texts aloud at 100 wpm and silently at 180 wpm. For adult L2 learners who are
EAP students, an inability to read at this speed indicates problems with component skills
(e.g., lack of automaticity of word recognition skills, restricted vocabulary), with an
ability to coordinate skills, or (for reading aloud) some aspect of oral production.
Skilled readers often exceed these rates, but these figures are considered to be
rates that adult L2 learners can realistically reach, and beyond which there may be
diminishing returns for L2 learners (i.e., effort to build higher rates of fluency would be
better spent on other language skills or knowledge). To evaluate whether a participant is
reading at a fluent rate, we can apply these target reading rates to reading passages at a
given text difficulty level: thus, a functional definition of a fluent L2 reader would be
someone who consistently reads texts aloud at 140+ wpm and silently at 225+ wpm.
Given the limited research on reading fluency for adult L2 learners, these rates are
not as firmly established as L1 rates (e.g., Carver, 2000), but using previous research
(e.g., Anderson 1999b, 2013; Hasbrouck & Tindal, 2006) and data gathered from pilot
studies, an optimal range of 200-250 wpm is postulated for silent reading fluency, with an
optimal range of 140-160 wpm for oral reading fluency. These ranges are "optimal"
because they refer to the speeds that L2 learners could realistically achieve and maintain
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(both across time and across a variety of texts) for simultaneously processing text and
meaning while reading. In other words, these are suggested as eventual goals for adult L2
learners. Once L2 readers can consistently maintain reading at these rates on a variety of
texts, they should focus their efforts on other sub-skills of comprehension (the
assumption being that they have achieved the purpose of the intervention by closing the
achievement gap for fluency) (Fraser, 2007).
Reading Passages and Difficulty Levels
Identifying appropriate texts to use as reading passages was a crucial part of the
research design. The guiding principle was to identify two broad categories of reading
passages according to text difficulty level: advanced level and instructional level. Text
difficulty is a relative phenomenon, based on the textual features and the reader’s
proficiency: what is easy for one person many be very challenging for another.10
Instructional levels were determined through assessment of individual participants actual
reading level. During repeated reading practice, participants worked on texts at an
instructional level of difficulty. Advanced level texts were determined a priori in
reference to external criteria, as explained below.
In principle, an instructional level refers to texts that are relatively easy for a
student to process. The assumption behind the instructional-advanced distinction is that
the optimal way to progress toward a criterion level is by working on relatively easy

10

In fact, as explained in the final section of this chapter, the experimental research design for this study is
predicated the presence of a meaningful difference in participants’ ability to process texts at their
instructional level and the assessment level. The goal of the intervention is to lead students to mastery of
each story (i.e., complete comprehension and acceptable fluency), while the goal of the assessment phase is
to provide a stable baseline that (a) has real-world meaning and (2) can be used as a stable point of
comparison by which to gauge the effectiveness of the intervention.
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texts. These are "relatively easy" in that they provide enough of a challenge for that
individual so that some effort is needed but some reading development takes place. The
general idea of instructional level of difficulty is to build students up to fluency on
advanced level texts by meeting them where they are currently at in their reading
development, rather than making them work on texts that are well beyond their level of
reading achievement. Practice at instructional level should give students time to develop
effective word-recognition skills and intrinsic motivation; working exclusively at
advanced level (even for age- or grade-appropriate texts) will generally lead to frustration
and may reinforce counterproductive reading practices (Allington, 1983, 2006).
This approach is commonly incorporated in repeated reading interventions
(Therrien, 2004). More importantly, it fits with constructivist models of learning as
achieved through instructional scaffolding, whereby tailored support is provided to
individual students to help them achieve their learning goals in the moment as well as in
the longer term (i.e., by achieving deeper understanding, more generalizable knowledge,
and increased motivation) (Ninio & Bruner, 1978; Sawyer, 2006).
Instructional levels used by participants in this study ranged from grade 3 through
grade 8. The approach was to start participants on the low end (usually around level 3.0
or 3.5) and to move them to a higher level only after participants had demonstrated
consistent success in terms of rate and comprehension (for example, if a participant
consistently read above the upper thresholds on a passage on the first reading or if the
participant specifically requested a more challenging level).
By contrast, the difficulty level of assessment texts during baseline phases was
held constant for all participants and across all assessment phases. Assessment text
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difficulty level was defined as being so-called unsimplified texts, which are understood to
be at an advanced level for fluent reading for EAP students in terms of their lexical levels
and other aspects of text complexity (Nation, 2014; Schmitt & Schmitt, 2014). This level
corresponds to the "junior high school" level in the U.S. education system (late middle
school or early high school), and is operationalized as grade 8.0 in Read Naturally. While
the texts used for baseline assessments would be relatively easy for college educated L1
English speakers to read fluently given their many years of instruction and practice in
English, texts at this level would be relatively difficult for L2 English speakers to read
fluently without comparable literacy instruction and practice.
A key issue in selecting text difficulty level for the assessments is construct
validity. Two primary issues were considered here: first, was the practical constraint that
the Read Naturally system already incorporated hundreds of texts, so in some sense the
choice of texts was already made. But this leaves the question of whether this is an
appropriate choice for this group of participants and the purposes of the test. Several
reading passages were excluded because they lacked face validity (notably, several
narratives written from the perspective of a North American teenager).
Overall, however, this level of text validity has a high social validity for L2 adult
learners of English in a U.S. university context because it exposes them to the types of
texts that designed for their L1 peers (Read Naturally conducted extensive field testing of
the passages in multiple schools systems (Read Naturally, ). the level of text difficulty
corresponds to the types of texts that are commonly available in an English-medium
university, and thus can be posited as a meaningful, real-world test of participants’
reading development. Broadly speaking, achieving an intermediate level of "native
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speaker" literacy is implicated in academic and career success. For instance, Chall (1996)
suggests that this stage of reading development ("reading for learning the new") is "the
average minimal level needed for the great majority of people in an industrial society--a
level at which one can acquire new information and vicarious experiences from
newspapers and magazines, and from books that are written on not too complex a level"
(p. 49). If it is generally true that most L1 university students have reached this level (i.e.,
they can read "general" texts fluently for understanding), then it is equally true that most
EFL and L2 international students have not. This difference in English reading fluency is
a function of their language and education backgrounds. Ultimately, the goal for L2
reading instruction is to enable students to fluently read and understand unsimplified texts
in English (Anderson, 1994; Nation, 2006, 2014), and for this reason, grade eight texts
are meaningful measure to see if participants have crossed the threshold for fluent
reading of unsimplified texts designed for literate adults (Carver, 1992; 2000; Kuhn &
Rasinski, 2007).
All passages used for assessment were analyzed using several text analysis tools
and were found to be generally comparable for the purposes of this study (i.e., to be at or
near the advanced difficulty level of grade 8.0 as defined for this study). Basic readability
statistics were computed using the Grammar and Spelling tool in Microsoft Word
(Microsoft Word for Mac 2011, Version 14.0.0). More detailed analysis of textual
features was obtained using ETS’s TextEvaluator tool (Sheehan, Kostin, Napolitano, &
Flor, 2014) and LexTutor’s Vocab Profiler tool (Cobb, 2015).
Silent reading passages mainly came from Anderson’s (2013) ACTIVE textbook,
level 2. The readings and comprehension questions were reformatted to resemble the
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same format as the texts used in oral reading fluency for Read Naturally (i.e., text fits on
one standard size page). Several reading passages were also adapted from ReadWorks, an
educational website that provides texts and exercises at many difficulty levels, and from
the level 8.0 Read Naturally assessment packet. All texts were analyzed using
TextEvaluator to ensure comparability with Read Naturally passages. The goal was to
ensure that texts for baseline assessments met the criteria for being at an advanced level
(i.e., at least grade eight).
All passages used in the intervention phases (i.e., the repeated readings) were part
of the Read Naturally program. Because these passages were fully integrated in the
program, no adjustment could be made by the researcher. Passages for the oral reading
assessments were also part of the Read Naturally program (a packet of 30 additional
passages was purchased specifically for baseline assessment).
Ancillary Measures
In additional to the dependent variable of reading rate, supporting data was
collected through several ancillary measures, as detailed in the five sections below. This
information was used during the study to make sure that participants stood to benefit
from the program and to adjust the settings within the program as appropriate. The
information provided from the ancillary measures will be used to provide some larger
context for interpreting the primary data.
Read Naturally Live Data
Read Naturally Live gathers data on student performance for comprehension
quizzes and many other indirect measures of student comprehension, so it is possible to
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reconstruct many of the ways that participants interacted with the program and the texts.
Data gathered in the intervention software include:


Time on task (per story, per level, and cumulative)



Cold and Hot timing scores (pretest and posttest for each story)



Number of practices to reach goal and total number of practices (repeated
reading steps)



Vocabulary (words participant clicked during practice and number of times each
word was selected)



Comprehension quiz score (number correct on first attempt, by question type)



Short answer responses for prediction and retell of story (number of words and
actual response)



Accuracy and Expression scores (number of errors and score on 1-4 scale for
pausing, phrasing, intonation, and prosody)
The narrator modeling and repeated oral reading are the core of the intervention,

with the other steps (e.g., prediction and comprehension quiz) considered as
supplementary learning aids. Thus, not all of these data points were collected for each
participant (only bolded items were collected for all participants). A premise of the study
design is the ability to personalize the intervention for individual participants based on
their response. Therefore, after participants were trained to use the program and had
completed the first intervention stage, the researcher adjusted the settings as needed, in
consultation with the participant per their demonstrated needs and preferences. For
example, some participants felt that the retell step was not worth their time, while others
felt that it was beneficial.
A final clarification about Read Naturally Live data is that several types of scores
were self-reported (most notably, accuracy and expression scores). These scores have
some pedagogical value, as they may help students learn to self-monitor their language
use. However, because of their limited validity and reliability, they are not considered in
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the analysis. By contrast, although the first and final timings were self-conducted, there
was much less room for user error because the timer is integrated into the software. After
initial training, participants generally needed to complete one or two units to figure out
the system, but they were then able to accurately and efficiently complete each step.
Comprehension Questions
Due largely to practical constraints, participants did not complete comprehension
questions for every reading passage completed during baseline and intervention phases
(see Chapter 2 for further discussion of the relation of fluency and comprehension). The
primary measures of reading comprehension used in this study were comprehension
questions on post-reading quizzes. External measures of comprehension of reading
passages in the intervention were not used because participants interacted with the story
in many ways (as detailed above); in other words, it is assumed that participants reached
a high level of comprehension and that the measures included in the intervention would
support this assumption.
For baseline assessment, some comprehension measures were included. For most
readings during baseline phases, the researcher and participant briefly discussed the
participant’s performance after each reading. During baseline measurements,
comprehension was assessed directly through post-reading quizzes for most silent
readings (using five-question multiple-choice quizzes) and indirectly through discussion
between the researcher and participant.
Vocabulary Size
As explained in Chapter 2, having a sufficiently large receptive vocabulary size is
necessary condition for fluent reading. Therefore, it was important to ensure that
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participants’ started the study with adequate English lexical knowledge to be able to work
toward fluency on the advanced difficulty texts. I used the online version of the
Vocabulary Size Test (VST) to measure the size of each participant’s vocabulary size
(Nation & Beglar, 2007). The VST measures written receptive vocabulary knowledge as
word families, which are the base form of a word plus its related forms (e.g., read + reads,
reading, reader) (Bauer & Nation, 1993; Nation, 2012). Based on a corpus analysis,
Nation (2014) advocates for a long-term goal of 9,000 word families for L2 readers, as
this goal (plus proper nouns) should give a very high level of vocabulary coverage for a
large number of unsimplified texts (novels, newspapers, etc.). Vocabulary sizes well
under 9,000 word families would indicate that vocabulary coverage may be a major
limiter to fluency development, while scores well over 9,000 word families indicate that
vocabulary coverage should not be a major limiter.
Language History Questionnaire and Participant Feedback.
Participants were asked to complete an online language history questionnaire at
the start of participation; the tool used was the LHQ 2.0, an online tool for collecting selfreported proficiency in multiple languages and language areas (Li, Zhang, Tsai, & Puls,
2013). Participant feedback was collected on an ongoing basis during the study. Most of
this feedback was provided in face-to-face conversations during progress checks or
through email exchanges. This feedback was mostly used to ensure that participants were
effectively using the repeated reading intervention, or to monitor and adjust settings and
goals as needed.
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3.3. Research Site and Participants
This study took place in a large research university in the Midwest of the United
States, and at the time of this study, the university had one of the country’s highest rates
of enrollment of international students at the graduate and undergraduate levels. Data was
collected in summer and fall 2015.
This study used non-probability sampling to identify potential participants (i.e.,
self-selected and snowball sampling) (Dörnyei, 2007; Trochim, n.d.). This sampling
approach was used because the researcher needed to identify participants who met the
language criteria (i.e., who were not already fluent readers of English) and who could
commit to the rather demanding requirements for participation. Single-case designs
generally involve a very small number of participants because they require high levels of
time and effort for both researchers and participants (Lammers & Badia, 2005).
Permission was granted from the institutional review board to recruit participants
within and outside the EAP program. Potential participants were initially contacted by
sending a recruiting email to students (about 175 individuals) who had taken an EAP
class in the spring semester. Recruitment information was also shared with several
language and writing programs on campus.
During recruitment, every reasonable effort was made to inform potential
participants about the nature of study participation: participants received a detailed
explanation of the study procedures and timeline, including an IRB-approved information
form, and they were given the opportunity to ask questions or seek clarification from the
researcher by email and in person.

75
The initial criteria used for screening potential participants were that individuals
(1) be EAP students (i.e., university-level students who were in the U.S. for academic
study or research and who had received their secondary education in a language other
than English and in a country outside of the U.S. students who had learned English as a
second language; (2) be located at the research site; and (3) understand that participation
included multiple meetings with the researcher and extensive independent practice.
Participants who continued past initial screen completed several language-based test to
screen more carefully, including a survey about language background (the LHQ 2.0) and
a vocabulary size test. The researcher met with participants individually during baseline
phases to conduct controlled assessments of oral and silent reading (see Table 3-1).
During intervention phases, the researcher periodically met with participants (schedules
permitting, weekly or fortnightly) to check their progress and provide feedback.
Participant information for vocabulary sizes and reading rates at the start of study
participation is presented in Table 3.5 and Figure 3-1 below (further details about
participants are provided in Chapter 4 and Appendices A, B, and C). Sixteen participants
completed initial baseline testing with the researcher for oral and silent reading, and 14
participants completed the Vocabulary Size Test. Of this group, five met the standards set
forth by Kratochwill et al. (2010, 2012) to evaluate data for a possible reversal effect for
the intervention: (1) complete at least four phases (initial baseline plus three subsequent
phases), and (2) provide at least five fluency scores for each phase. Consequently these
five participants are the only participants included in the single case analysis presented in
Chapter 4 (they were assigned pseudonyms while the remaining participants are
identified by number). A relatively high rate of attrition was expected due to the lack of
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compensation and time required, and this proved to be the case. The most common
reason participants gave for ending participation was time conflicts with academic work,
research, or travel. Most participants stopped or severely curtailed work in the study as
soon as the academic semester resumed started.
Hong Li will serve as the focal point of data analysis because she provided the
most data over the longest period of time, with no major interruptions during her
participation (she completed more than 150 reading passages over a span of six months).
Having longitudinal data for reading development is indispensable for identifying and
understanding long-term development patterns for L2 reading. As Grabe (2014) notes,
students "cannot build reading fluency by practicing for a month or two" (p. 14).
Table 3-5.
Vocabulary Size and Initial Reading Rates (in descending order of vocabulary size).
Participant
Lydia
2
1
Xiang Lai
Yeong Joon
6
Sang-min
7
15
4
16
Hong Lin
8
18
11
13

Vocabulary Size
12,200 words
11,300 words
11,300 words
10,800 words
10,400 words
10,200 words
10,100 words
9,900 words
9,700 words
9,500 words
9,000 words
8,100 words
7,800 words
7,500 words
n/a
n/a

Silent Rate
149 wpm
163 wpm
212 wpm
249 wpm
197 wpm
212 wpm
187 wpm
171 wpm
155 wpm
167 wpm
114 wpm
148 wpm
186 wpm
149 wpm
227 wpm
186 wpm

Oral Rate
122 wpm
112 wpm
109 wpm
118 wpm
100 wpm
105 wpm
104 wpm
99 wpm
119 wpm
120 wpm
102 wpm
94 wpm
104 wpm
97 wpm
110 wpm
123 wpm
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Figure 3-1. Initial Reading Rates by Participant (in descending order of silent rate).
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3.4. Method for Collecting and Analyzing Data
The guiding methodology for this study is single-case design (SCD), a variation
of time-series designs in which progress for a single participant is examined through
repeated measurement over a period of time and progress is gauged by comparing withinsubject baselines (Kennedy, 2005; Neuman & McCormick, 1995). This design has often
been used in studies of repeated reading (Kuhn & Stahl, 2003; National Reading Panel,
2000), and it was deemed appropriate for this study for several reasons. SCDs may be
used when group-comparison designs are either not suitable for the research question or
not feasible for the context, as with very small samples or heterogeneous populations
(Kennedy, 2005). For instance, Blum et al. (1995) used a single case design to investigate
whether a supplemental repeated reading program would help five L2 readers who were
struggling in their English-language first grade class. By using a SCD, the researchers
were able to determine that all students did benefit, and they were able to identify some
individual differences in interactions with the program due to such factors as students'
family situation.
Similarly, it seems clear that individual differences were relevant for the current
study. Although participants in this project all fit the construct of EAP student and L2
adult learner, judging from the first measurements of reading fluency and vocabulary for
the 16 initial participants in the current study, participants did indeed demonstrate a wide
range of fluency skills, with silent reading rates varying by over 100 wpm from the
strongest to weakest readers (see Table 3.5 and Figure 3.1).
Furthermore, using a within-subject, baseline metric is justified because I assume
the null hypothesis: participants would make no gains in reading fluency outside of
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participation in the study (Kuhn & Stahl, 2003). This assumption is problematic for
younger students in school in their L1, since they would make more progress through
normal instructional programs (Chomsky, 1978). Likewise, this assumption would be
questionable in ESL or EFL contexts where students are enrolled in regular L2 reading
courses. In such cases, a group-comparison design would be more appropriate. However,
in many ESL contexts, L2 students' fluency development cannot be assumed to progress
according to established L1 norms (Lems, 2012; McTague, Lems, Butler, & Carmona,
2012). Moreover, adult EAP students (and all college students more broadly) typically do
not receive instruction for foundational reading processes such as word recognition, as
these are assumed to be already been taught and acquired during the early stages of
literacy acquisition (Chall, 1996). Alternatively, the necessary type of instruction and
practice to develop broad and automatic second language knowledge is rarely available to
adults (Tomasello, 2003). Thus, it seemed clear that, in the current study, the introduction
of a novel fluency intervention to participants would not displace other forms of fluency
instruction and would have no foreseeable disadvantages for students' learning (cf.
Gorsuch & Taguchi, 2008).
The methodology literature also suggests that SCDs can be used to complement
other research designs (e.g., to pursue findings from a case study or to identify questions
to research with a group design) (Neuman & McCormick, 1995). Because the current
study is part of a larger study of fluency that involves multiple classrooms, this data will
be one piece in a more comprehensive research agenda. The most salient issues for the
current study include being able to document any changes to participants' reading fluency
from the assisted repeated reading program, to ensure that the framework can adequately
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measure the magnitude of the changes, and to identify through experimental control the
source of the changes (i.e., to establish causality).
As explained in the preceding sections, extensive data on the dependent variable
of reading rate were collected for a small number of participants, with some supporting
data collected through ancillary measures. To analyze this data, reading fluency scores
were graphed for each participant individually; data were not aggregated across
participants, but the cases are grouped for comparison. The purpose of data analysis is to
provide evidence about the effect of the instructional intervention on participants’ reading
fluency development in terms of their oral and silent reading rates.
Baseline-Intervention Change
To determine if the intervention works--if it does foster a “trajectory of success”
for participants’ reading fluency (Kame'enui & Simmons, 2001, p. 203)--interpretation of
data will address two key questions: (1) Did participants’ reading fluency improve with
time? (2) If so, can the changes be attributed to use of the intervention? This section
describes how data is analyzed according to standards for best practice for systematic
graphing and careful visual analysis of data in single-case designs, with particular
attention paid to interpreting the outcome variable of reading fluency (Kennedy, 2005;
Kratochwill et al. 2010, 2012; Neuman & McCormick, 1995).
In their technical documentation report for the What Works Clearinghouse,
Kratochwill et al. (2010), provide a lucid explanation of how data analysis works in
single-case designs:
The rationale underlying visual analysis in SCDs is that predicted and replicated
changes in a dependent variable are associated with active manipulation of an
independent variable. The process of visual analysis is analogous to the efforts in
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group-design research to document changes that are causally related to
introduction of the independent variable. In group-design inferential statistical
analysis, a statistically significant effect is claimed when the observed outcomes
are sufficiently different from the expected outcomes that they are deemed
unlikely to have occurred by chance. In single-case research, a claimed effect is
made when three demonstrations of an effect are documented at different points
in time. The process of making this determination, however, requires that the
reader is presented with the individual unit’s raw data (typically in graphical
format) and actively participants in the interpretation process. (p. 21)
Figure 3-2 uses hypothetical reading fluency scores to illustrate a hypothetical
single-case reversal design. The vertical axis is oral reading rate in words per minute
(wpm) and the horizontal axis is the number of sessions that the participant completed
(where each session consists of one oral reading of a passage, either with the researcher
or independently in the intervention). The vertical lines that cross the horizontal axis at
points 5.5, 13.5, and 18.5 indicate the break between phases. Thus, the vertical line
between sessions 5 and 6 represents the end of Baseline Phase 1 and the start of
Intervention Phase 1. Moving further along the horizontal axis, the vertical line between
sessions 13 and 14 represents the end of the initial Intervention Phase and the start of
another Baseline Phase. The end of this Baseline Phase (and the start of the next
Treatment Phase) is marked by another vertical line. In this graph, the experiment is
replicated one time (where a single experiment is a baseline + intervention).
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First
demonstration
of an effect

Second
demonstration
of an effect

Third
demonstration
of an effect

Figure 3-2. Graph of Hypothetical Data from a Single-Case Reversal Design
Each phase consists of a collection individual data points, plotted as a line graph.
Each data point represents the reading rate for a single passage. In the example graph
above, each baseline phase has five data points, indicating that the participant would have
read five passages with the researcher. Each treatment phase has eight data points,
indicating that the participant has read eight passages with the reading intervention. The
participant reads much more slowly during baseline phases than during treatment phases,
suggesting a possible functional relationship between the IV (the fluency intervention)
and the outcome variable (reading rate). This relationship is the focus of the researcher in
the data analysis step, with the primary question is whether the researcher can infer a
causal relationship.
In their recent work to establish best practices for single-case designs, Kratochwill
and colleagues (2010, 2012) synthesize the methodology literature to establish six
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features to be applied across four steps of visual analysis. This synthesis is an important
step because it addresses concerns of internal and external validity. Meeting or exceeding
the standards will improve the inferences that can be made within a given study and
enable attempts to replicate findings by different research teams. Their presentation of
best practices is laid out below using the variables involved in this study. The following
six features (defined in general terms and for this study) are used to assess visible
patterns within and between phases:
1. Level—the average of data within a phase. In this study, the level refers to the
mean of reading fluency scores.
2. Trend—the slope of the best-fitting straight line of the data points within a phase.
In this study, we expect relatively flat or rising trends within each phase (to
indicate stable or increasing fluency rates).
3. Variability—the range or variance of the data points around the trend line. In a
broader sense, variability refers to the extent of overall scatter of data points; the
greater the variability of data in a phase, the lower the ability to establish a stable
level and trend.
4. Overlap—the proportion of data from one phase that overlaps with data from the
previous phase. Less overlapping data is desirable.
5. Immediacy of effect—change in level from one phase to the next. Change from
phase to phase should happen quickly. The more immediate the effect, the
stronger the inference for the efficacy of the intervention. In this study, we
expect reading fluency scores to increase immediately with use of the
intervention and to decrease immediately in baseline assessments.
6. Consistency of data patterns across similar phases—similar phases should
resemble each other for the preceding features. In this study, intervention phases
should be consistently higher than baseline phases, with a relatively flat trend

84
line within both types of phases. We expect a relatively flat trend across
intervention phases but hope to see a slight increase in rate across baseline
phases.
To test whether the data support the inferences of a functional relation between variables,
these features are applied in the following four steps:
Step 1: Document a baseline pattern that is stable and predictable. “The two
purposes of a baseline are to (a) document a pattern of behavior in need of
change, and (b) document a pattern that has sufficiently consistent level and
variability. . . to allow comparison with a new pattern following intervention”
(Kratochwill et al., 2010, p. 19). The initial baseline data in Figure 3-2 illustrates
such a pattern of oral reading scores; the five scores for individual reading
passages average 102 wpm, demonstrate limited variation, and follow a flat trend
across the phase. The baseline scores are predictable (between 99 and 105 wpm)
and well below the target fluency range (140 to 160 wpm).
Step 2: Assess within-phase patterns for level, trend and variability. “The key issue
here is to assess whether there is a sufficient amount of data with sufficient
consistency to demonstrate a predictable pattern of responding (i.e., level or
trend)” (Kratochwill et al., 2012, p. 6).
Step 3: Compare patterns across phases. Comparison are made for adjacent phases
(e.g., Baseline Phase 1 to Intervention Phase 1, or Intervention Phase 1 to
Baseline Phase 2) and for similar phases (e.g., Baseline Phase 1 to Baseline
Phase 2, or Intervention Phase 1 to Intervention Phase 2). The goal is “to assess
whether manipulation of the independent variable can plausibly be tied to an
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‘effect.’ An effect is demonstrated if manipulation of the [IV] is associated with
predicted change in the pattern of the [DV]” (Kratochwill et al., 2012, p. 6).
Step 4: Combine information from the preceding phases comparisons to determine
if there is a functional relation between variables. To support an inference that
the intervention is responsible for any observed changes, the researcher must
provide “at least three demonstrations of an effect at different points in time”
(Kratochwill et al., 2012, p. 6).
Baseline-Baseline Change
To assess if there is measureable growth in reading fluency at an advanced level,
analysis will focus on oral and silent reading development across time. Baseline data
were transformed into scatter plots and bar charts using descriptive statistics. Given the
small sample sizes and research design, inferential statistics are inappropriate. Instead,
following the rationale of careful visual inspection of patterns and trends detailed above,
trend lines across phases were graphed and their directions are analyzed. Increasing
trends across baseline phases are hypothesized to be evidence of far transfer of fluency
acquisition, with an inference of increased automaticity of language knowledge.
Ultimately, the instructional intervention will need to be employed in a classroom
setting to test a much larger sample using gain scores from pre-post testing. However,
this single-case design is a conservative approach that allows in-depth analysis of a
selected individual's interaction with the intervention.
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CHAPTER 4. RESULTS AND DATA ANALYSIS

This chapter describes the results of the data analysis to investigate the primary
research question in this study: Is assisted repeated reading an effective way for adult
second language learners of English to develop oral and/or silent reading fluency? There
are four conditions for assessing if the intervention is effective: three for oral reading
fluency (ORF) and one for silent reading fluency (SRF) (as shown in Table 4-1, with the
component that changes from one condition to the next in bold).
Table 4-1.
Conditions for assessing effectiveness of assisted repeated reading.
Condition Outcome variable

Exposure to text when tested

Text Difficulty

1

Oral reading rate

Practiced

Instructional11

2

Oral reading rate

Unpracticed

Instructional

3

Oral reading rate

Unpracticed

Advanced12

4

Silent reading rate

Unpracticed

Advanced

The chapter begins with an overview of practice and assessment data for the
primary participant, Hong Lin. The bulk of the chapter presents the results for each of the
four conditions. The chapter concludes by assessing the conditions under which the
hypothesis was met. The guiding hypothesis of the study is that practice in assisted

11

Instructional level is relatively easy; it varies by participant, and within participants across time. The key
idea is that the student has some learning to do at this level (i.e., some instructional time is needed), but it
is possible in the short term.
12
Advanced level is a pre-determined criterion set according to predetermined measures; it is same for all
participants at all times (set at 8th grade or slightly higher).
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repeated reading will lead to higher ORF and SRF scores. More specifically, the
intervention should be effective in all four conditions (i.e., reading rate will increase),
with strong, immediate effects in Condition 1 and weaker, more gradual improvements in
Conditions 2-4.
The underlying question for analysis is largely one of transfer. The theoretical
framework of automaticity and the pedagogical model for repeated reading predict that
implicit learning takes place through multiple interactions with texts, and that this
learning eventually manifests itself on unpracticed texts, especially when language and
topic are similar (Kuhn & Stahl, 2003; Logan, 1997; Samuels, 1979). In this analysis,
near transfer refers to gains made on the same reading passage through practice, between
first reading and final reading scores.13 Near transfer can also refer to learning on
instructional level passages that improves performance on unpracticed passages at the
same or slightly higher instructional level. Far transfer refers to improved performance
on different texts or tasks (e.g., better comprehension from practice on decoding words).
In this analysis, far transfer specifically refers to gains for silent and oral reading rate on
successive baseline assessments.
Most data reported in this chapter come from the six-month single-case study of
Hong Lin. However, data from four other participants are included to augment
interpretation of Hong Lin's longitudinal data (e.g., to illustrate similar or alternate
patterns). Following the procedures laid out in Chapter 3, data are presented in graphs,
supported by descriptive statistics.

First and Final readings refer to the steps in the repeated reading of a single passage. It is the same
as unpracticed and practiced. In Read Naturally, they are called a cold timing and a hot timing.
13
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4.1. Overview of Practice and Assessment Data for Hong Lin
To provide context for the following analysis, this section reports key information
about Hong Lin's involvement in the study (see Table 4-2). In total, she participated for
26 weeks, beginning at the end of August 2015 and finishing at the end of February 2016.
She spent approximately 73 hours working in Read Naturally (the assisted repeated
reading intervention), 7 hours in progress checks, and 10 hours in baseline assessments,
for an estimated total of 90 hours of time-on-task.
Hong Lin completed five baseline phases, in which she completed 28 timed oral
reading passages and 29 timed silent reading passages with the researcher; these
assessments were advanced-difficulty texts, defined as grade level 8.0. She completed
four intervention phases, during which she worked independently in Read Naturally. She
completed 151 units (each unit consisting of multiple readings of one passage, supported
by pedagogical resources such as listening and vocabulary exercises), working at her
instructional level (defined as the level at which she could master passages with relatively
little practice, where mastery was defined as the participant reaching the goal for reading
rate and comprehension scores of 80% or better). She completed 3 units at level 3.0; 17
units at level 3.5; 24 units at level 4.0; 19 units at level 4.5; 22 units at level 5.0; 24 units
at level 5.6; 21 units at level 6.0; and 21 units at level 7.0. On average, she spent 29
minutes on each unit and read each story three times from the first to the final readings.
During intervention phases, Hong Lin occasionally met with the researcher or
communicated via email for feedback and to check her progress.
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Table 4-2.
Details on reading passages completed by Hong Lin in each phase of participation.
Phase

Number of Reading Passages Completed

Dates

Baseline 1

6 oral & 6 silent unpracticed passages at level 8.0

8/29

Intervention 1

41 practiced passages at levels 3.0-4.0 (20 hours)

9/1-10/6 (5 weeks)

Baseline 2

6 oral & 6 silent unpracticed passages at level 8.0

10/8 & 10/12

Intervention 2

25 oral practiced passages at levels 4.0-5.0 (12 hours)

10/11-11/4 (3.5 weeks)

Baseline 3

4 oral & 4 silent unpracticed passages at level 8.0

11/4

Intervention 3

44 oral practiced passages at levels 5.0-6.0 (22 hours)

11/5-12/15 (5.5 weeks)

Baseline 4

6 oral & 6 silent unpracticed passages at level 8.0

12/16

Intervention 4

41 oral practiced passages at levels 6.0-7.0 (19 hours)

12/20-2/23 (9 weeks)

Baseline 5

6 oral & 7 silent unpracticed passages at level 8.0

2/25

Although data analysis concentrates on temporal measures of reading fluency,
reading comprehension was addressed in the study. The ultimate outcome for fluency
practice is reading faster while understanding well (Anderson, 1999a; 1999b, 2014;
Carver, 2000; Fraser, 2007; Grabe, 2009).14 Given the extent of Hong Lin's participation
and her ongoing interactions with the researcher, it was assumed that she would not
simply "go through the motions," and the comprehension data is confirmatory. In Read
Naturally, she completed 93 quizzes with an average of 97% correct scores on her first
try (she could retry until mastery).15 She wrote summaries for all 151 stories, averaging
58 words per summary (totally 8,743 words, equivalent to about 35 pages of doublespaced print). During baseline assessments, she completed short comprehension quizzes
and/or discussed the passages with the researcher. Her most frequent comment was that

14

The relationship of L2 reading fluency and comprehension is an important but unresolved area of
research. See, for example, Fraser (2007) and Jeon (2012), as well as Chang and Millett (2013) and the
ensuing critique and response.
15
She eventually asked to turn off the option for comprehension quizzes because she did not need them to
help her understand the story and they no longer felt worth the time.
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she understood the meaning of the passage, but that there were often specific words that
she did not know.
Hong Lin reported that, during the study, she had very limited interaction in
English outside of her academic research, but that she felt positive about her participation
in the study. At one point she said that she felt less confident speaking English on days
when she did not work in Read Naturally. At her final baseline assessment, she reported
that she felt much more confident about using English than when she began, but that she
was more aware of issues with accuracy and form. She reported that she also read a
graded reader loaned to her by the researcher and had attended a series of English
language workshops on grammar and presentation skills during the study.
4.2. Condition 1: Effect on ORF for Practiced Texts
The first condition for testing the effectiveness of the intervention is oral reading
rate on practiced passages at an instructional level of difficulty. This condition is the least
stringent for identifying a transfer effect, but it allows us to establish that the intervention
is the proximate cause of any effects that may obtain in the more stringent Conditions 2,
3, and 4. Additionally, Condition 1 also provides a basis for determining whether there is
experimental control of the outcome variable in different phases. The hypothesis for
Condition 1 is that ORF scores will increase within each repeated reading session such
that they consistently meet or exceed the criterion threshold of 140 wpm.
Each repeated reading unit begins and ends with a timed reading. The expected
pattern is for first reading scores to be below the criterion threshold rate and for final
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reading scores to be at or above this threshold.16 This pattern was indeed obtained for
Hong Lin's data, as explained below and illustrated in Table 4-3 and Figures 4-1 and 4-2.
Table 4-3.
Descriptive statistics for first and final ORF scores in intervention (n=151).
Lowest Score
Mean
Highest Score
SD

First Reading

Final Reading

94 wpm
130 wpm
159 wpm
13.5 wpm

139 wpm
150 wpm
175 wpm
6.5 wpm
F

First Reading Scores

Final Reading Scores

Figure 4-1. Frequency of ORF scores in intervention, before and after practice.

First readings consistently above the threshold indicate fluent reading ability at that difficulty level,
while final readings consistently below it indicate frustration level (i.e., beyond instructional level).
16

Figure 4-2. Difference between first and final ORF scores of each passage in intervention for Hong Lin (n=151).

Criterion threshold rate for ORF
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The criterion threshold for oral reading rate was set at 140 wpm (as indicated by
the horizontal line in Figure 4-2). The mean of first readings was 10 points below this
threshold, at 130 wpm, with a fair amount of variation (SD = 13.5). The mean of final
readings was 10 points above the threshold, at 150 wpm, with the data concentrated
around the mean (SD = 6.5). Hong Lin met or exceeded the 140 wpm threshold on
approximately 25% of first readings but on 99% of final readings. Her final reading
scores were higher than her first reading scores on nearly every passage; on only 5 of the
151 passages were her final readings slower than her first readings, and in each of these
cases, first and final scores were all above the fluency threshold. Based on feedback from
Hong Lin, she had faster first readings on topics that were already familiar to her, while
passages with many new proper names were quite challenging for first readings, resulting
in lower scores.
Based on this analysis of this set of data for Hong Lin, it is clear that the
intervention allowed Hong Lin to read passages at her instructional level more fluently
after practice through assisted repeated reading than she could before practice. These
consistent gains across nearly six months of using the intervention are strong evidence of
near transfer on the same passage. One implication of this analysis is that reducing the
difficulty level of text to the participant's instructional level did not by itself lead to
consistent fluent performances; rather, it was instructional level texts combined with
assisted repeated readings that enabled to consistent fluent performances.
The other question to address for Condition 1 is whether there was a reversal
between intervention phases and baseline phases. In other words, were baseline scores for
oral reading clearly and consistently lower than the intervention scores? Figure 4-3 shows

Intervention
Phase 1

Trend line: Baseline
Scores (unpracticed
readings)

Criterion threshold rate
(oral reading fluency)

Intervention
Phase 2

Intervention
Phase 3

Intervention
Phase 4

Baseline Phase 5

Baseline Phase 4

Baseline Phase 3

Baseline Phase 2

Figure 4-3. Reversal graph of oral reading scores for Hong Lin, with five baseline and four intervention phases and trend lines.

Baseline Phase 1

Trend line:
Intervention Scores
(practiced readings)

94
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all of Hong Lin's oral reading scores (n=179) organized into nine phases, which alternate
between baseline phases and intervention phases. Solid vertical lines mark phase
boundaries. This figure shows that intervention scores were indeed consistently above the
threshold for fluent oral rate (140 wpm) and baseline scores were consistently below this
threshold.17 Therefore, the general pattern of a reversal to baseline was obtained,
indicating experimental control over the outcome variable via the intervention.
Table 4-3 and Figure 4-4 allow for more detailed analysis of this general pattern.
The goal of data analysis at this stage is to rule out alternative explanations for fluent
performances by documenting the magnitudes of intervention effects (increases in
reading scores) and reversal effects (decreases in reading scores). The strongest evidence
comes from obtaining a predictable pattern and replicating it across time within a single
participant as well as across participants (by grouping single cases). This allows the
researcher to have more confidence in an inference of causality.
On the whole, mean ORF scores in Hong Lin's four intervention phases were
quite consistent across the study (see middle column in Table 4-4), with a slight increase
in score level across time (see trend line for Intervention Scores in Figure 4-3). Mean
scores for Hong Lin's five baseline phases display more change across subsequent phases
(see second column in Table 4-4), resulting in a more pronounced increase in reading rate
across time (see trend line for Baseline Scores in Figure 4-3).
More important to the analysis of a reversal design are the changes in score levels
across subsequent phases. Most notably, the intervention and reversal effects were
immediate and large (see Table 4-4 and Figure 4-4). The largest intervention effect was a

17

In the reversal analysis of Condition 1, final scores for oral reading are used for intervention phases, and
first readings scores are used for baseline phases.
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gain of 54 wpm when she first started using the intervention relative to her baseline
scores, while the smallest intervention effect was a gain of 35 wpm. The largest reversal
effect was a decrease of 45 wpm (after the first intervention phase) and the smallest was a
decrease of 27 wpm (after the final intervention phase).
Perhaps the most surprising characteristic of these up-and-down changes is their
relative consistency across time of reversal-to-intervention effects. To wit, Reversal
Effect 1 and Intervention Effect 1 are nearly the same magnitude (-45 wpm and +48
wpm, respectively), as are Reversal Effect 2 and Intervention Effect 2 (-36 wpm and +36
wpm, respectively). Reversal Effect 3 and Intervention Effect 3 are the same (-38 wpm
and +38 wpm). This pattern strengthens the internal validity of the research design.18
Table 4-4.
Mean oral reading scores by phase (n=179), with intervention and reversal effect sizes.

Phase 1
Phase 2
Phase 3
Phase 4

18

Mean Score
of Baseline
94 wpm

Mean Score
of Intervention

Intervention
Effect

148 wpm

+ 54 wpm

103 wpm

- 45 wpm
151 wpm

+ 48 wpm

115 wpm

- 36 wpm
150 wpm

+ 35 wpm

112 wpm

- 38 wpm
150 wpm

Phase 5

123 wpm

Overall Mean

109 wpm

Reversal
Effect

+ 38 wpm
- 27 wpm

150 wpm

+ 44 wpm

- 37 wpm

A final note for Hong Lin's data: the rising trend line of baseline scores speaks to the issue of using
reversal designs with irreversible skills such as fluency. Had a lower criterion difficulty level been used
(e.g., intermediate level texts), it is possible that no reversal would have been obtained due to a ceiling
effect (this point is discussed further in section 4.2). With enough practice at any level, there should be no
reversal, signaling acquisition of fluency.

Effect 2
+ 48 wpm

Reversal 2
- 36 wpm

Effect 3
+ 35 wpm

Reversal 3
- 38 wpm

Figure 4-4. Annotated reversal graph of oral reading rate for Hong Lin, with intervention effects.
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The final step for Condition 1 is to consider reversal graphs from four other
participants to corroborate the patterns evident in Hong Lin's data. These four participants
completed fewer phases and units per instructional phase, but each graph meets the
conditions for best practices of single-case data by providing three or more
demonstrations of researcher control (Kratochwill et al., 2010, 2012). All of these graphs
demonstrate the same key predictable patterns seen in Hong Lin's data:
 Scores were mostly above the criterion threshold line in intervention phases.
 Scores were mostly below the criterion threshold line in baseline phases.
 There were immediate and strong intervention effects (see ovals in Figure 4-5).
 There were immediate and strong reversal effects (see rectangles in Figure 4-5).
Within this group, there was some variation among participants (see data in Table 4-5
and graphs in Figure 4-5). For instance, the top two graphs (for Xiang Lai and Sang-min)
are quite similar to each other, as are the bottom two graphs (for Yeong Joon and Lydia).
Within this group, Xiang Lai demonstrated the most stable behavior and Lydia
demonstrated the most variability, but these patterns fits their respective profiles. Xiang
Lai started the study with the highest silent reading rate and a relatively high oral reading
rate. He was a life-long reader, and read extensively in English and Chinese literature for
his graduate studies. His participation in the study was stable: 12 baseline assessments at
level 8.0 followed by 12 intervention units at level 5.6, followed by 12 baseline
assessments at level 8.0, followed by 12 intervention units at level 5.6.
Table 4-5.
English language proficiency information for participants (by vocab size).
Participant

L1

Vocabulary Size

Initial Silent Rate

Initial Oral Rate

Lydia

Spanish

12,200 words

149 wpm

122 wpm

Xiang Lai

Chinese

10,800 words

249 wpm

118 wpm

Yeong Joon

Korean

10,400 words

197 wpm

100 wpm

Sang-min

Korean

10,100 words

187 wpm

104 wpm

Hong Lin

Chinese

8,100 words

148 wpm

94 wpm

Lydia

Sang-min

Figure 4-5. Annotated reversal graphs of oral reading scores of four participants. Note: A=baseline phase, B=intervention phase.
Ovals indicate intervention effects; rectangles indicate reversals to baseline.

Yeong Joon

Xiang Lai

99

100
By contrast, ORF scores for Yeong Joon and Lydia demonstrate a fair amount of
variability, most notably in their criterion threshold levels for rate (which range from 120
to 160 wpm) and in the pronounced rise of reading rates during intervention phases. Both
participants expressed strong concerns about their language acquisition overall, and they
became very interested in how they interacted with the intervention. The idiosyncratic
factors detailed below may account for the variation in their scores.
Yeong Joon was particularly sensitive to his issues with intelligibility, including
pronunciation and suprasegmental features (e.g., stress, intonation, linking words). He
often recorded and listened to his oral reading, trying to identify issues to work on.
Yeong Joon struggled more than other participants to reach the threshold of 140 wpm due
to oral production issues, so his threshold was lowered to 120 wpm at his request. He was
very self-aware about balancing rate and accuracy, noting that his intelligibility suffered
when he read faster. During progress checks with the researcher and on his own, he spent
time on focused practice of pronunciation and suprasegmental issues, which he tried to
apply in his repeated readings, as indicated by his rising ORF scores.
Lydia was especially interested in issues of memory and language learning, and
her oral fluency was strong compared to other participants (cf., vocabulary sizes and
initial oral reading rates in Table 4-5). She read extensive in English for her graduate
work, and she was an experienced researcher in her field before graduate school. She said
that she approached her work in the intervention with a researcher's eye. She tried to
control her practices sessions in terms of her schedule, by working on the same time and
day of the week as much as possible, completing several sessions in a day and waiting a
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week before practicing again. Given her strong performances on repeated readings,
Lydia's criterion threshold was eventually raised to 160 wpm.19
4.3. Condition 2: Effect on ORF for Unpracticed Instructional Level Texts
The second condition for testing the effectiveness of the intervention is ORF
scores on unpracticed passages at an instructional level of difficulty. This condition was
touched on in the previous section, but it is examined more carefully here. Analysis of
this condition for Hong Lin will focus on the trend line for unpracticed texts shown in
Figures 4-6 and the descriptive statistics shown in Tables 4-6. Performances for the four
other participants are shown in Table 4-7. The hypothesis for Condition 2 is that ORF
scores will gradually but steadily increase across time. Condition 2 is more stringent than
Condition 1 because it (ORF of unpracticed passages at instructional level).
As shown in Table 4-6 and Figure 4-6, Hong Lin's first reading scores for ORF
display a good deal more variation than do her final reading scores on practiced texts. As
discussed in the preceding section, the stability of final scores is one indication of the
immediate benefit of practice from a first to a final reading score.20
Table 4-6.
Descriptive statistics for Hong Lin on first and final ORF scores in intervention (n=151).

19

First Reading

Final Reading

Lowest Score
Highest Score
Range

94 wpm
159 wpm
65 wpm

139 wpm
175 wpm
36 wpm

Mean
SD

130 wpm
13.5 wpm

150 wpm
6.5 wpm

In general, rate of fluent oral reading approximates that of fluent speech. It is not uncommon for L1
Spanish speakers who are fluent in English to speak at 160 wpm (Yuan, Liberman, & Cieri, 2006).
20
Variability could also be due to how first readings are timed in Read Naturally: Cold Timings are one
minute, but nearly all other timings in the study were based on how long it took the participant to complete
the entire story. A one-minute first timing may magnify any challenges disproportionately. Also, students
can click unknown words in the Cold Timing to have them read aloud and the timer does not pause.

ORF Trend line: Advanced level

Figure 4-6. Oral reading fluency scores for Hong Lin for first readings during intervention and baselines, with trend lines.

ORF Trend line: Instructional level
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However, what is not apparent from the numbers in Table 4-6 is the change in
first reading scores across time. Figure 4-6 shows Hong Lin's ORF scores for the 151
units that she completed in the intervention. Each circle indicates a first reading score,
with increasing diameters of circles corresponding to higher instructional levels. Hong
Lin started at level 3.0 and progressed through levels 3.5, 4.0, 4.5, 5.0, 5.6, 6.0, and 7.0.
During this time, her ORF scores slightly improved on average, indicated by the gently
rising slope of the dotted trend line in Figure 4-6. Another way to see Hong Lin's growth
is to compare her rates at the beginning and end of her time in the study. For instance, she
averaged 130 wpm on the first 25 scores (which were at levels 3.0 and 4.0) but 137 wpm
on the final 25 scores (which were at levels 6.0 and 7.0). Thus, Hong Lin was actually
reading slightly faster on more difficult texts. This analysis satisfies Condition 2 for Hong
Lin because her ORF scores for unpracticed reading score improved across time, even
when her increasing instructional level. This interpretation is strengthened by the fact that
Hong Lin did not need to spend more time on each story: on average for the first 25
stories, it took her 31 minutes to complete each unit, while only 27 minutes to complete
each unit for the final 25 stories.
Table 4-7 provides data for four other participants to compare with the preceding
analysis for Hong Lin. Because the other participants completed far fewer units in the
intervention, the comparison is based on the mean of only five scores. This data shows
that three participants (Lydia, Xiang Lai, and Yeong Joon) did increase their scores on
unpracticed readings (indicating near transfer), while one participant (Sang-min) saw a
decrease across time. Interpreting these scores is challenging because of the variability in
participants' interactions with the intervention (for example, presumably, some space
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between practice sessions in the intervention would help learning, but too much space
between practice would not lead to transfer). It is interesting to note that Hong Lin's gain
score for five scores is identical to the mean of 25 scores. Furthermore, Lydia made gains
in rate while significantly increasing text difficulty level (from 5.0 to 8.0).
Table 4-7.
Change in first reading scores on unpracticed texts at instructional level across time by
participant (initial 5 ORF scores in intervention versus final 5).
Mean of Initial 5
ORF Scores
(level)

Mean of Final 5
ORF Scores
(level)

Change

Hong Lin

133 wpm
(3.0-3.5)

140 wpm
(7.0)

+7 wpm

Lydia

135 wpm
(5.0)

189 wpm
(8.0)

+54 wpm

Xiang Lai

121 wpm
(5.6)

140 wpm
(5.6)

+19 wpm

Yeong Joon

111 wpm
(3.5)

127 wpm
(4.0)

+16 wpm

Sang-min

137 wpm
(3.5)

122 wpm
(3.5-4.0)

-15 wpm

Participant

4.4. Condition 3: Effect on ORF of Unpracticed Advanced Level Texts
The third condition is for ORF scores on unpracticed passages at the advanced
level difficulty (i.e., at the criterion level of text difficulty). Analysis will focus on the
trend line for unpracticed texts shown in Figure 4-6 and Figure 4-8, the descriptive
statistics shown in Table 4-8, and the baseline assessment scores shown in Figure 4-7.
The hypothesis for Condition 3 was that ORF scores would gradually but steadily
increase across time. Condition 3 is more stringent than Condition 2 because it is based
on more difficulty texts and because of more rigorous testing conditions (baseline
assessments were performed with a researcher, while interventional assessments were
done independently by participants in Read Naturally).
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The first step in addressing Condition 3 is to examine the trend line for
unpracticed ORF scores on baseline assessments (the dashed line in Figure 4-6). The
most notable feature is that the gradually rising slope seems slightly more pronounced
than the trend line for ORF scores in intervention assessments. Relative to the criterion
threshold rate of 140 wpm (the horizontal line in Figure 4-6), the trend lines seem to
follow similar trajectories as they gradual approach the threshold. The resemblance of the
trajectories strengthens the inference of a transfer effect from practice.
Figure 4-7 shows gains in mean oral reading rate at each baseline for Hong Lin;
she made gains on three of four assessments. In total, her ORF score increased from 94
wpm to 123 wpm, a gain of 29 wpm. The average weekly improvement (AWI) rate
across 26 weeks was 1.1 wpm.
160
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Baseline 4
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40
20
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Figure 4-7. ORF rates on baseline assessments for Hong Lin.
As can be seen in Figure 4-6, Hong Lin made steady gains for ORF at
instructional and advanced difficulty levels across the duration of the study. As shown in
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Table 4-8, other participants showed very different magnitudes and patterns of ORF
gains. It is encouraging to note that all participants made gains in oral reading fluency at
the advanced level of text difficulty while working at their instructional levels. Given the
different starting points of these five participants and the different ways that they used the
intervention, it is difficult to make too much of this comparison, however. For instance,
of the four supporting single-cases, only Lydia ended study participation with a third
baseline phase. Her second baseline score was also 122 wpm. Given the complex set of
skills involved in reading, reading interventions require long-term use to be effective
(Grabe, 2009), so these shorter interactions may simply be inherently less stable (hence
the value of Hong Lin’s longitudinal data). Thus while Hong Lin’s oral reading fluency
improved at one of the lowest rates among these single cases, her growth was sustained
over a longer time.
Table 4-8.
ORF gains from first to final baseline assessments (pre/post testing) for five participants.
Participant

Pretest
ORF Score

Posttest
ORF Score

ORF
Gain

Time between
Assessments

AWI

Hong Lin

94 wpm

123 wpm

+29 wpm

26 weeks
151 intervention units

1.1

Sang-min

104 wpm

118 wpm

+14 wpm

6 weeks
19 intervention units

2.3

Yeong Joon

100 wpm

109 wpm

+9 wpm

8 weeks
24 intervention units

Xiang Lai

118 wpm

126 wpm

+ 8 wpm

4 weeks
12 intervention units

2.0

Lydia

122 wpm

145 wpm

+23 wpm

12 weeks
28 intervention units

1.9

1.1
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To bolster this interpretation, Figure 4-7 was adapted to form Figure 4-8 (namely,
the trend lines were extended by 120 points). We can thus estimate when Hong Lin
would reach the threshold rate on unpracticed readings (assuming she continued to
progress at this same rate). This forecast meeting point is noteworthy because one of the
defining characteristics of fluent reading is being able to consistently read new passages
at a relatively constant rate (Carver, 2000).
On the left side of Figure 4-8, the trend lines begin rather far apart (a difference
of about 30 wpm), and well below the criterion threshold line for ORF rate (140 wpm).
By the end of data collection, these gaps have narrowed. The dotted trend line
(intervention first readings) is forecast to intersect the rate threshold at 291 sessions, and
the dashed trend line (baseline first readings) is forecast to intersect the rate threshold at
281 sessions. Thus, in this model, the trend lines converge with each other at the
threshold fluency rate between around 286 sessions. The convergence of the trend lines
has theoretical significance because this finding fits the L2 data onto the established
fluency L1 models.21 Notably, the trend lines both follow a predictable pattern (gradually
moving toward the 140 wpm line) and move toward increased stability. While it is not
clear from this model what the appropriate instructional level for Hong Lin would be
moving forward, it is compelling that her instructional level approaches the advanced
threshold level. This model is significant in terms of pedagogy as well. Although Hong
Lin has made important gains for ORF by both these measures, she still has some way to
go (an estimated 130-140 more assisted repeated reading units) before her unpracticed
ORF scores on difficulty texts will consistently reach the criterion threshold rate.

21

Indicating, perhaps, important similarities for L1 and L2 fluency at advanced L2 levels.

Forecast meeting: Advanced level of
text difficulty at criterion ORF rate of
140 wpm

Forecast meeting: Instructional level
of text difficulty at criterion ORF rate
of 140 wpm

Figure 4-8. Oral reading fluency (ORF) scores with extended trend lines (forecast 120 points).

End of data collection

ORF Trend line: Instructional level of
text difficulty

ORF Trend line: Advanced level of
text difficulty (8.0)

ORF threshold line:
Criterion rate of 140 wpm
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4.5. Condition 4: Effect on SRF for Unpracticed Advanced Level Texts
The most stringent condition for measuring the effectiveness of assisted repeated
reading is Condition 4—changes in SRF scores on unpracticed texts at an advanced level
of difficulty. This condition is furthest from the structure of the intervention, and it most
closely approximates the real-world purpose of reading. In essence, gains in Condition 4
demonstrate that repeatedly listening to and reading aloud relatively easy texts can lead to
gains in silent reading of relatively difficult texts. Such a finding would provide
compelling evidence to substantiate the assumed link between fluency practice and the
ultimate goal of reading practice for advanced L2 readers--efficiently and effortlessly
processing the language of unsimplified texts (Anderson, 1999; Nation, 2006, 2007).
Figure 4-9 shows the mean scores of silent reading passages for Hong Lin at each
baseline assessment, and Table 4-9 provides gain scores from first to final baseline for
Hong Lin and the four other participants. As seen in the preceding analysis, Hong Lin's
SRF scores follow a steady but gradual pattern of growth: she improved on every
baseline assessment, and her final silent reading score was 43 wpm faster than her first.
300
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Figure 4-9. Silent reading rates at baseline assessments for Hong Lin.

Baseline 5
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The gain scores of the other participants are quite striking in contrast. For
instance, Lydia's pretest and posttest scores are quite similar to Hong Lin's, but Lydia
only spent a fraction of the time and effort working in the intervention. Sang-min made
phenomenal gains of 50 wpm in only six weeks, while Yeong Joon's SRF score actually
slowed down by 39 wpm.22 Xiang Lai saw only marginal gains from four weeks of
practice.
Table 4-9.
SRF gains from first to final assessments (pre/post testing) for five participants.
Time between
Assessments

AWI23

+43 wpm

26 weeks
151 intervention units

1.7

237 wpm

+50 wpm

6 weeks
19 intervention units

2.6

197 wpm

158 wpm

-39 wpm

8 weeks
24 intervention units

-4.9

Xiang Lai

249 wpm

256 wpm

+7 wpm

4 weeks
12 intervention units

1.8

Lydia

149 wpm

196 wpm

+47 wpm

12 weeks
28 intervention units

3.9

Participant

Pretest SRF
Score

Posttest SRF
Score

SRF Gain

Hong Lin

148 wpm

191 wpm

Sang-min

187 wpm

Yeong
Joon

As indicated in previous sections, it is difficult to explain this variation given the
relatively short duration of this testing, and the diversity in participation level and general
language proficiency of these participants. Each of the participants did offer some clues
as to these patterns in feedback to the researcher, though. Sang-min seemed pleasantly

22

One explanation for this decrease may be Yeong Joon's intensive focus on pronunciation per se as
opposed to phonological elements of reading. As mentioned in section 4.2, Yeong Joon put extra effort into
the oral production of reading aloud, so this focus on form may have impacted his silent reading rate.
23
AWI (average weekly improvement) is the mean rate increase per week growth made by the participant.
It was calculated by dividing the difference between first and final baseline scores by 26, the number of
weeks between the pretest and posttest assessments.
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as to these patterns in feedback to the researcher, though. Sang-min seemed pleasantly
surprised at his impressive scores, and said that he had not been using English much in
the weeks preceding the study, as he was travelling. So perhaps his pretest performance
was not an accurate representation of his actual reading fluency.
Xiang Lai's modest gains are tempered by the fact that he was already a strong
reader at the start of the study. Thus, he may serve as a test case for the assertion that
even advanced L2 readers stand to make gains in fluency (Taguchi et al., 2012); it would
be interesting to know whether Xiang Lai's silent reading rate would change on future
assessments, as it is already approaching optimal rates for L1 silent reading. His oral
reading rate leaves more room for improvement than his silent rate (he was well aware
that speaking in English was more difficult than reading, and his primary motivation for
participation in the study was finding a source for oral English practice).
Yeong Joon's focus on pronunciation per se as opposed to reading more
holistically may have contributed to his slower scores. As mentioned in section 4.2,
Yeong Joon put extra effort into the oral production of reading aloud, and this focus on
form may have temporarily impacted his silent reading rate. It's possible that Yeong
Joon's outside commitments somehow interacted with his performance. For example, he
was also very busy with his major classes and research, and was a father to several young
children. He enrolled in several English language courses during the semester as well,
though he struggled to attend regularly (he seemed to be over committed). Of course,
most participants seemed to be quite busy with similar academic, personal, and
professional commitments. Another possible confounding factor raised by several
participants was their educational background: years of study of English as a "test ony"
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language had strongly shaped their approach to reading. One participant (who was also
Korean) lamented that he had never really learned to read well in English. Unfortunately,
without other sources of data, it is impossible to explain Yeong Joon's unexpected
negative performance in the area of silent reading.
4.6. Conclusion
The results of this study as presented in this chapter confirm the guiding
hypothesis of the study for Hong Lin—practice in assisted repeated reading did lead to
higher ORF and SRF scores for participants. As shown in Table 4-10, the results for the
other four participants were not as clear-cut, but the hypothesis was confirmed in all four
conditions for most participants. It is worth noting that the two instances where the
hypothesis was not confirmed were for two different participants (Sang-min in Condition
2 and Yeong Joon in Condition 4). Thus, for these two participants, the hypothesis was
confirmed in three of four conditions, while for the other three participants, the
hypothesis was confirmed in four of four conditions.
Table 4-10.
Confirmation of hypothesis for five participants on four conditions.
Hypothesis confirmed for:

Outcome
variable

Exposure to
text on test

Text Difficulty

1

ORF

Practiced

2

ORF

3
4

Condition

Hong Lin?

Other participants?

Instructional

Yes

4 of 4

Unpracticed

Instructional

Yes

3 of 4

ORF

Unpracticed

Advanced

Yes

4 of 4

SRF

Unpracticed

Advanced

Yes

3 of 4

113

CHAPTER 5. DISCUSSION

This chapter summarizes and extends the research findings from the previous
chapter, with a focus on the projected development of Hong Lin's oral and silent reading
fluency. The chapter concludes by acknowledging the limitations of the study and
research design, offering suggestions for research in the future, and discussing the
potential implications of this research for teaching and learning.
5.1 Summary of Findings
The preceding chapter showed that that most participants made gains in both oral
and silent reading fluency (see Figure 5-1), and that the assisted repeated reading
intervention was the most likely cause of these gains. As shown in the figure, all
participants improved from their pretest scores to their post test scores, with the exception
of Yeong Joon on silent reading. Hong Lin's growth rates (with average weekly gains of
1.1 words for ORF and 1.7 for SRF) were relatively modest compared to the other
participants (see Table 4-8 and Table 4-9), but she maintained them across a much longer
time period (she participated for 26 weeks compared to a range of 4 to 12 weeks for other
participants). Thus, her longitudinal data allows for a more detailed analysis of the
relationship of oral and silent reading rates, both in comparison to each other and to the
rate thresholds established in Chapter 2.
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Figure 5-1. Comparisons of pre- and posttests for five single-cases.
5.2 Relationship of Oral and Silent Reading for Hong Lin
This section will consider the relationship of oral and silent reading fluency for
Hong Lin by first examining the ratio of her silent to oral reading rates during the study
(see Table 5-1) and by then projecting her SRF and ORF trend lines to estimate when she
might expect to meet the rate thresholds (see Table 5-2 and Figure 5-2).
Table 5-1 presents the ratios of silent to oral reading rates. This was an
exploratory analysis, as I have seen no research that explores this relationship, but two
trends are evident in this data: (1) variability of ratios across participants and (2) stability
of ratios for Hong Lin. As shown in the column on the far right, the average of Hong
Lin's SRF to ORF rates was 1.56, and there was very little variation from this mean at
each baseline (ratios ranged from 1.64 to 1.49). The range of ratios across all participants
(as shown in the second and third columns) was much greater; interestingly, however, the
average of ratios across all participants at baseline 1 (1.67) and baseline 2 (1.57) were not
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far from Hong Lin's (see bottom row of Table 5-1). Participants' ratios are presented in
descending order for the first baseline (the column labeled A1) because this column had
ratios for all participants. Xiang Lai (the strongest silent reader but a relatively slow oral
reader) had a ratio of 2.11, while participant 16 had a ratio of 1.12, which indicates that
her oral and silent reading rates were quite close to each other (and both were quite slow).
Based on this range of ratios, it would be inadvisable to use oral reading rate to estimate
silent reading rate, and vice versa, for most students.
Table 5-1.
Ratios of Silent to Oral Reading Rates.
Participant
Xiang Lai
11
6
Yeong Joon
1
Sang-min
7
Hong Lin
13
2
18
8
4
15
Lydia
16

Ratio at A1
2.11
2.06
2.02
1.97
1.94
1.80
1.73
1.57
1.51
1.46
1.54
1.79
1.39
1.30
1.22
1.12
mean=1.67

Ratio at A2
2.03
1.76
1.45
2.01
1.64
1.50
1.44
1.45
1.36
1.47
1.18
mean=1.57

Ratio at A3
1.49
1.36
-

Ratio at A4
1.58
-

Ratio at A5
1.54
-

mean=1.56

However, this analysis raises another issue about the nature of reading fluency.
One of the most challenging issues in a study of reading fluency is the nagging concern
that participants are not actually engaging in this type of processing (Fraser, 2007). For
example, in their study of a single advanced-level participant, Taguchi et al. (2012)
discovered through the participant's diary entries that she was engaging in a range of
reading processes when they assumed she was practicing fluency. This is perhaps
evidence that readers do indeed switch among different reading processes, but it could
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also be evidence of a learner (intentionally or unintentionally) avoiding practice on a
weak skill by compensating with a strong skill (Fraser, 2007; Stanovich, 1980). The
problem here is that learners may perpetuate imbalances in their reading skills. However,
the stability demonstrated across these ratios for Hong Lin indicates that she probably
was reading in her middle reading gear of fluency both orally and silently (Carver, 2000).
Therefore, it is plausible that these stable patterns of response rates within
expected ranges correspond to near-automatic word processing of familiar words cooccurring with semantic encoding. In the next higher reading gear (skimming), she would
be reading for main ideas and skipping over many words; in the next lower gear (reading
to learn), she would be reading to remember the ideas in text. In at least a few instances,
while reading silently during baseline assessment, Hong Lin did consciously slow down
her reading because she knew that there would be comprehension questions. For
example, in baseline 1, the final reading "Movies for the Blind" contained rather detailed
information about several writers of movie reviews (names, websites, movie titles, etc.),
and Hong Lin specifically noted that she slowed down to try to remember the names in
anticipation of the multiple choice questions (several other participants made similar
comments when reviewing answers with the researcher). The proof is in the pudding: her
time for this reading was 138 wpm, compared to the average time of 148 wpm for six
silent reading passages, though her comprehension scores was 100% correct (the only
perfect score on that baseline) (see appendices for more details). In this case, these
consistent patterns for Hong Lin across time and language modalities are a good sign of
her fluency development, and ideally, her English proficiency more broadly.
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This interpretation is further supported by informal feedback from Hong Lin
during baseline assessments. Her most frequent comment after completing reading
assessment texts was that she understood most of the passage but that there were lexical
items that were unfamiliar to her. She also noted that passages on familiar topics tended
to go faster, while unfamiliar topics went slower. This point is illustrated in the following
excerpt of dialogue between the researcher (R) and Hong Lin (HL), when discussing the
third silent reading of baseline 5 on the topic of "The Iron Lung" (which was her lowest
fluency score for that assessment).
R:

All right, what about that one. Any questions? It was a little different.

HL:

Yeah. And a little difficult than the former two.

R:

Why more difficult? Or what was more difficult?

HL:

Mmm, it explains how this iron lung works. I think this part, I have to
ima- imag-, I have to imagine the process in my mind. And when I came
across the unfamiliar words, I will stop that, there.

R:

Yeah. Is that a new topic, you don't know about? Did you know about the
iron lung, or . . . ?

HL:

No, but I think it's something to help you breathe.

R:

Yeah. I don't think it's very common now.

HL:

It's common now? [surprised]

R:

It's not.

HL:

Yeah, I think, I don't think . . .

R:

I think maybe 60, 70 years ago, maybe 50 years ago

HL:

mmhm. yeah, yeah I think it's made of long metal chamber, I think no
hospital will use this.

Hong Lin illustrates here that she was able to understand the passage through her
reasoning processes and drawing on background knowledge.
The next step in examining the relationship of oral and silent fluency rates is
projecting the development of Hong Lin's oral and silent reading fluency into the future.
This will be done in two ways. First, by estimating her progress after one year; second,
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by estimating the number of passages she would need to complete to reach the target
thresholds for rate. Table 5-1 uses Hong Lin's AWI score for the 26 weeks of her
participation in the study to estimate her progress after an additional 26 weeks
(equivalent to one calendar year of practice in the intervention). The center column
provides figures for oral reading fluency; the right column provides figures for silent
reading fluency. The upper half of the table shows actual figures, and the lower half
shows predicted figures. The predicted AWI was lowered slightly from the actual AWI to
provide a more conservative estimate (based on the assumption that gains tend to
diminish with time). Based on this model, after one year of practice, Hong Lin's ORF rate
would reach 146 wpm and her SRF rate would reach 225 wpm. These predicted scores
are very encouraging: the advanced target rate for ORF was set at 140 wpm, and for SRF
at 225 wpm. Thus, this model predicts that she could reach advanced L2 rates on
unsimplified L1 texts within the year. These would be remarkable gains given that she
started the study well below the minimum thresholds for reading rate (set at 100 wpm for
oral reading fluency and 180 wpm for silent reading fluency).
Table 5-1.
Projected ORF and SRF scores for Hong Lin after one year based on moderate AWI.
Oral Reading Fluency

Silent Reading Fluency

Pretest Score

94 wpm

148 wpm

Posttest Score

123 wpm

191 wpm

Actual Gains (26 weeks)

29 wpm

43 wpm

Actual AWI

1.1

1.7

Predicted AWI

0.9

1.3

Predicted Gains (26 weeks)

23 wpm

34 wpm

Predicted One-Year Score

146 wpm

225 wpm
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Of course, this model does not predict the amount of practice that she would need
to reach these levels. For instance, as she progresses, she might need to read more each
week to make the same gains (much as an athlete needs to increase the weekly training
load when preparing for a competition). This less-bang-for-the-buck scenario would fit
with the power law of practice that has been established for the automatization process of
skill development (Logan, 2002).
Nor does this model predict the appropriate level of text difficulty at which Hong
Lin should practice. She made most of her gains at level 8.0 during the study by working
at level 7.0 and below. Perhaps she should continue to work below the criterion level, but
given the convergence of her intervention and baseline scores as shown in Chapter 4, she
might be able to practice at level 8.0. (Lydia jumped from level 5.0 to level 8.0, at her
request, and made large gains at this level.) The important thing seems to be practicing at
a level that is just right for the learner to make maximal gains with minimal effort (what
is sometimes called the "sweet-spot" in endurance training).
The second model takes a slightly different approach; it uses a graph to visually
estimate the number of passages Hong Lin would need to complete in order to reach the
target thresholds for rate. Based on a series on intersecting lines, the model allow us to
calculate how long this progress would take, in terms of units completed. The graph
shown in Figure 5-2 displays extended trend lines for oral reading fluency (ORF) and
silent reading fluency (SRF). Trend lines were forecast 165 points forward, meaning that
we can estimate rates up to 344 individual reading passages (represented by the numbers
along the horizontal axis). Hong Lin completed 151 units in Read Naturally and an
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additional 28 oral reading assessments during baseline assessments, for a total of 179 oral
reading passages (as represented by the solid line in the middle of the graph).
This model is also encouraging because it predicts that Hong Ling could meet the
advanced target rates in the foreseeable future. Starting with ORF trend line (the dashed
line in the middle of the graph), we can see that Hong Lin surpassed the minimum
threshold for rate soon before the end of data collection, and that she is forecast to meet
the target ORF rate of 140 wpm (labeled as the criterion level of ORF rate) after
completing approximately 100 more passages, which would take about 14 weeks, based
on a rate of seven passages per week (which was her weekly average during the 26 weeks
of participation). After an additional 60 passages or so (about 9 more weeks), she is
projected to reach 150 wpm when reading aloud on unfamiliar level 8.0 passages.
Given the slightly steeper trend line for her SRF rate (the dashed and dotted line
at the top of the graph), Hong Lin is predicted to meet the lower threshold of 200 wpm
silent reading at about 214 passages (about 35 more passages or five weeks). To reach the
advanced target rate for silent reading fluency (set at 225 wpm), she would need to read
approximately 323 passages (about 144 passages beyond what she actually completed or
21 weeks). This model presents a linear trajectory and does not account for the potential
of rates to diminish with time, so these figures might be interpreted as the most optimistic
outcomes.
Overall, the stable pattern of response and the consistent relationship of oral and
silent reading rates for Hong Lin strengthens the case for fluency development with L2
learners, and it corroborates the argument for developing word-form connections in
reading through massive, repetitive, consistent practice (DeKeyser & Criado, 2013). One

121
way to interpret this pattern is that structured practice through assisted repeated reading
helped to close the gap in silent reading rate between Hong Lin and Xiang Lai. This is a
compelling finding. First, it establishes that it is possible for L2 Chinese learners to be
fluent readers of unsimplified texts in English (especially when reading silently). Xiang
Lai is an outlier in many ways; he describes himself as a lifelong reader, and he
demonstrated consistently that he was a highly skilled, fluent L2 reader even though he
had learned English as an L2 in China. Second, this pattern shows that it is possible for
motivated, non-fluent L2 readers (such as Hong Lin) to move toward Xiang Lai's levels
of fluent reading rate.
5.3 Limitations and Suggestions for Future Research
The narrow focus of this study is both its strength and its weakness. The most
obvious limitations are the narrow conception of reading fluency in terms of rate and the
small sample. A more robust study would include measures of accuracy and prosody, as
well as more stringent measures of comprehension. Similarly, by focusing on a very
small group of participants, the study's findings are in no way representative of a larger
population. Finally, participant feedback was not monitored more systematically.
Future research should address these issues, especially for accuracy and prosody.
Measuring silent reading accuracy and prosody is impossible, and valid, reliable
measures for oral reading accuracy and expression for L2 readers need to be developed,
as current measures designed for L1 students were found to be only partially useable for
L2 students during pilot testing. Additionally, future research should seek to replicate the
basic research questions in a group-comparison design to confirm or invalidate the
assumption of a null hypothesis and to provide a broader base of data by which to analyze
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the effectiveness of the Read Naturally program. Finally, future research should
investigate other commercial programs and pedagogical models of assisted reading. Read
Naturally has many positive features, but its design and implementation will not be a
good fit for many L2 learners, just as it cannot fit all L1 learners. The program provides a
limited amount of text at each level, and the leveling system may be inadequate
especially for low-intermediate L2 learners. Rasinski and Young (2014) provide a
discussion of current options for assisted reading, including several other commercially
available programs. Future studies could determine if these programs work as well or
better than Read Naturally, and could compare user interfaces for L2 students. Likewise,
some programs, such as Reading Assistant by Scientific Learning, seem to provide a
more robust system for developing pronunciation and prosody (such as embedded voice
recording and voice recognition tools). Second language learners may find these options
more beneficial than reading "into the void" as with Read Naturally (participants
occasionally questioned the benefit of reading aloud without feedback unless a teacher is
present). Commercially available reading programs have great potential, but they require
a large investment of time and money. Independent studies should establish their
effectiveness and feasibility before language programs adopt them.

End of data collection

Actual meeting:
criterion level of
text difficulty at
ORF rate of 123
wpm

Forecast meeting O1:
criterion level of text
difficulty at criterion
level of ORF rate of
140 wpm

Forecast meeting S1:
criterion level of text
difficulty at SRF rate
of 200 wpm

Forecast
meeting O2:
criterion level
of text
difficulty at
ORF rate of
150 wpm

Forecast
meeting S2:
criterion level
of text difficulty
at SRF rate of
225 wpm

Figure 5-2. Oral (ORF) and silent (SRF) reading fluency scores for Hong Lin, with extended trend lines (forecast 165 points).
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5.4 Implications
While the results of this study should not be extended beyond these few
participants, the approach used here to systematically measure reading fluency does have
broader pedagogical implications. With enough data for several stable baselines across
several weeks or months, learners can create their own charts and track their own
progress longitudinally. Evidence of progress is inherently motivating for most learners,
so this study design and form of progress tracking becomes, in effect, a form of studentcentered, active research of the kind advocated by Anderson (1999a) and Grabe and
Stoller (2011). Moreover, if data is gathered under controlled conditions on comparable
texts for enough students, it will be possible to create more valid and reliable target
thresholds. Such data would be invaluable for comparative studies of other reading
fluency interventions in other ESL and EFL settings.
Ultimately, a desirable outcome would be to empirically establish that improved
reading fluency skills contribute not only to higher levels of reading comprehension, but
also to second language growth more generally. There is still a need for strong evidence
to support the compelling claim put forth by advocates of L2 reading that “the more
exposure a student has to language through reading, the greater the possibilities that
overall language proficiency will increase” (Anderson, 1999a, p. 3). This claim is quite
appealing intuitively, but it remains to be seen thee extent to which L2 speakers can
develop their oral skills by developing their literacy skills.
It does seem clear that, by providing L2 learners with effective models for
practice and appropriate frameworks for measuring their progress, educators are better
able to serve the academic and social needs of their students. The most encouraging
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finding in this study is that enabling students to practice fluency in controlled ways
(through repeated readings of the same passage at an appropriate difficulty level) seems
to be an effective method to developing reading skills that transfer to real-world reading
contexts (i.e., to unsimplified texts written for educated L1 speakers).
Of course, one must interpret these results with care: reading rate is a sensitive
topic—there is a risk that rate will become the end goal of practice and that a focus on
speed will distract from more substantial types of learning. A very fast reader who
understands little may be no better off than a slow, laborious reader. The compromise put
forth in this study is to provide a reasonable, empirical model of reading rates for
advanced ESL learners and then to use it on passage reading fluency assessment and
training (as opposed to isolated words or decontextualized sentences). In other words, this
model seeks to find an appropriate balance between face validity and cognitive
processing models. There is no justification for training most L2 readers to perform at
200 wpm in oral reading or 400 wpm in silent reading on unsimplified texts. Such
performances far exceed the physical and cognitive limits of fluent L1 reading (this basic
issue is addressed in the discussion of speed reading in Chapter 2).
For advanced adult L2 learners (such the participants in this study), rate may be a
more relevant measure of some aspects of language proficiency as reflected in reading,
but it must still be treated judiciously. The argument for rate as a meaningful measure of
L2 reading fluency is that L2 readers' overall language proficiency is underdeveloped
relevant to their L1 reading skills. Thus, improvements in reading rate on assessments of
passage reading fluency are only compelling if they correlate with increased
automatization of underlying language skills (most notably, word recognition and
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syntactic parsing). This interpretation is at least partially supported in this study by Hong
Lin's increased vocabulary size from the pretest to posttest (receptive vocabulary
increased by over 1,000 word families). Second language readers need to both strengthen
existing form-meaning connections and build new ones, and practice through assisted
repeated reading seems to facilitate this type of learning.
Thus, the underlying argument from this study is that rate can be a meaningful
measure of L2 reading fluency development, but it should not be the exclusive focus of
learner practice. Oral and silent reading rates should improve (up to a point) as the subskills of fluency develop. Alternatively, reading rates that are consistently very low, even
after many years of language study, probably indicate that a learner is not engaging in
appropriate or sufficient practice. In sum, in most constructs of reading fluency, rate
cannot be taken out of the equation, but it should not supplant other elements or interfere
with comprehension.
Reading slowly and non-fluently is a problem for L2 learners because it indicates
the sub-optimal development of the component skills of fluent reading comprehension.
This type of reading is unlikely to lead to fluency, though it may lead to some level of
comprehension. As supported by the evidence presented in this study, it seems that an
effective way to read faster while supporting comprehension skills is to automatize
lower-level language processing (word recognition, sentence parsing, and semantic
proposition formation) through consistent practice in assisted repeated reading.
Furthermore, this study provides tentative support for the value of oral reading for L2
English learners when it is part of a well-founded practice regime for reading fluency
development.
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Appendix A

Participant Profile: Hong Lin

When she began participating in the study in August 2015, Hong Lin (a
pseudonym) was twenty-eight years old. In total, she spent one year at the university as a
visiting doctoral student in the Communication department. During her stay, she spent
most of her time engaged in research (reading articles and writing) by herself, but she
also attended some graduate courses and periodically met with her sponsoring professor.
She had limited opportunities (and admittedly, to some extent, motivation) to engage
socially. Her office was located in the faculty hallway in the Communication department,
which meant that she was physically isolated from other graduate students. She
mentioned that she could hear them talking down the hall but had been discouraged from
working in grad student areas.
Outside of her participation in this study, Hong Lin had limited chances for
English-language instruction and practice. She described in some detail her isolation
(physical and social) during her stay as a visiting scholar at the university. She rarely
participated in English conversations, and the few she did were either with her advisor or
her classmates (in a graduate seminar). This class was held twice a week, and she met
with her advisor sporadically (maybe twice a week at times, but then several weeks
without meeting).
During an extended conversation at baseline 4, Hong Lin expressed concern that
her vocabulary was still a major challenge. She described the difficulty of knowing the
meaning and sound of words. She said that she initially felt her vocabulary was high
enough, but at that time, she felt very limited. She said she had tried to read a Jane Austin
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novel at night, but was not very successful; we agreed that this was quite a difficult text
to read, even for a native speaker, and so she borrowed and read a graded novel (level
4.5).
She also expressed some frustration at having studied English for 10 years, but
still having so much trouble. Recently, however, she said that she felt much better about
her abilities. She had enrolled in a free short course for public speaking for international
students, and she remarked that the public speaking class made her feel more confident
and less worried about her language problems (i.e., worrying about form) and more
focused on understanding and meaning. She was very positive about participating in the
short course with a diverse group of students (countries like Colombia) because she
genuinely felt interested in communicating with them.
During the final meeting with the researcher, she expressed some ongoing
frustration with her English, especially issues of accuracy, but she also recognized that
she had made meaningful improvements and felt much more confident using English for
a variety of purposes. She returned to China soon after completing baseline 5 assessments
(in March 2016), but said that she intended to continue practice in Read Naturally online,
and that she was interested in conducting another assessment of her reading fluency in the
future. She expressed concern that she would stop progressing upon her return to China.
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Appendix B

Estimated Vocabulary Exposure for Hong Lin in Read Naturally

Grade
Level

Mean
words
per
passage

# of
passages
completed

Tokens per
level (before
repetitions)

Mean #
of Read
Alongs

Tokens
exposed
to in
read
alongs

Mean # of
practices
(repeated
readings)

Tokens
exposed
to in
repeated
readings

Total # of
Tokens
Encountered

3

192

3

576

3

1,728

3.3

1,900

3,628

3.5

202

17

3,434

3

10,302

3.1

10,645

20,947

4

211

24

5,075

3

15,225

3.5

16,748

31,973

4.5

215

19

4,085

3

12,255

3.1

12,664

24,919

5

243

22

5,346

3

16,038

3.1

16,573

32,611

5.6

344

24

8,265

1.9

15,703

2.4

19,836

35,539

6

385

21

8,085

1.8

14,553

1.9

15,362

29,915

7

394

21

8,274

1.5

12,411

1.8

14,893

27,304

Totals

98,215

+

108,621

206,836
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Appendix C

Text Features of Read Naturally Passages by Grade Equivalency Level

RN 3.0

RN 3.5

RN 4.0

RN 4.5

RN 5.0

RN 5.6

RN 6.0

RN 7.0

RN 8.0

Counts
Words per level

4,656

4,884

5,078

5,206

5,848

8,303

9,327

9,521

10,506

Paragraphs

148

137

145

145

153

152

145

178

172

Sentences

510

462

457

421

454

586

644

596

561

Sentences per
paragraph

4.9

5.1

4.6

4.3

4.2

4.7

5.2

3.9

3.8

Words per sentence

9.0

10.4

11.0

12.2

12.7

14.0

14.4

15.8

18.6

Characters per
word

4.4

4.4

4.4

4.5

4.6

4.6

4.7

4.9

5.0

Passive sentences

2%

4%

3%

6%

5%

5%

2%

10%

8%

Flesch Reading Ease

79.5

76.4

74.6

69.9

71.1

66.1

63.5

55.7

46.3

Flesch-Kinkaid
Grade Level

4.3

5.1

5.5

6.5

6.4

7.5

7.9

9.3

11.3

Averages

Readability

TextEvaluator Score
Within
GEL 3

Within
GEL 3

Within
GEL 4

Within
GEL 4

Within
GEL 5

Within
GEL 5

Within
GEL 6

Within
GEL 7

Above
GEL 8

Vocabulary Analysis by 1,000 Word Family Level: Compleat Web VP: BNC-COCA 1-25k (cumulative %)
K1

78.97

81.12

78.53

78.3

79.11

78.68

76.5

70.27

68.37

K2

86.12

87.23

86.08

86.36

87.74

86.66

86.02

81.34

80.96

K3

88.17

89.6

88.67

89.8

91.12

90.19

90.18

86.76

88.06

K6

92.7

93.26

94.06

94.56

93.12

93.92

92.17

92.75

92.30

K9

93.90

93.9

94.37

94.68

95.83

94.34

95.03

93.51

93.84

k10+

94.87

93.99

95.95

95.46

96.9

94.94

95.72

94.27

94.3

OFF List
(% at level)

100
(5.13)

100
(4.64)

100
(4.03)

100
(4.54)

100
(3.13)

100
(5.05)

100
(4.26)

100
(5.72)

100
(5.71)

K9 + Off list

99.03%

98.54%

98.40%

99.22%

98.96%

99.39%

99.29%

99.23%

99.55%
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Appendix D Baseline Assessment Data for Hong Lin

The following tables provide data on all oral and silent reading fluency
assessments for Hong Lin during baseline phases. These assessments were conducted in
the same location with the researcher (an office in the language program). Most
assessments were of new, unpracticed passages. However, a few passages were used
twice on different baseline measurements to allow for comparison across time.

Comp Qs

n/a

134 wpm

3:14

Time

SRF scores

433

Sounds from
the Past

8/29/2015

Words

Passage
Title:

Date:

Silent Reading Passages

83 wpm

3:30

Time

ORF scores

292

History of
Photography

8/29/2015

Words

Passage
Title:

Date:

Oral Reading Passages

Baseline Assessment 1

4 of 6

140 wpm

3:01

421

Are Human Beings
Getting Smarter?

8/29/2015

97 wpm

2:26

237

The Annual
Food Drive

8/29/2015

5 of 6

154 wpm

2:48

432

The Film and the
Novel: Twilight

8/29/2015

93 wpm

2:33

238

Cliff Dwellings of
Mesa Verde

8/29/2015

n/a

162 wpm

3:10

513

A Brief History
of Chocolate

8/29/2015

97 wpm

3:40

357

Grover
Cleveland

8/29/2015

5 of 6

161 wpm

2:32

407

Organic
Farming

8/29/2015

100 wpm

3:20

333

Hoover
Dam

8/29/2015

Mean SRF

93.5 wpm

Mean ORF

6 of 6

138 wpm 148.2 wpm

3:06

429

Movies for
the Blind

8/29/2015

91 wpm

2:31

229

Nelson
Mandela

8/29/2015

143

173 wpm
n/a

Comp
Qs

2:29

Time

SRF
scores

429

Moving from TV to
the Web

10/8/2015

Words

Passage
Title:

Date:

Silent Reading Passages

102 wpm

3:15

Time

ORF
scores

333

Sears Tower

10/8/2015

Words

Passage
Title:

Date:

Oral Reading Passages

Baseline Assessment 2

10/8/2015

102 wpm

2:30

256

NATO

10/8/2015

5 of 6

146 wpm

2:45

401

4 of 6

156 wpm

2:43

424

Raising a Child
The Life of a
Athlete Professional Gamer

10/8/2015

101 wpm

3:56

398

Sonnets

10/8/2015

n/a

181 wpm

2:24

434

Resources for the
Future

10/12/2015

113 wpm

2:54

329

Job Interview

10/12/2015

5 of 6

180 wpm

2:18

415

Will Shortz:
Puzzle Maker

10/12/2015

96 wpm

3:05

297

Botany

10/12/2015

4 of 6

178 wpm

2:17

406

The People
Behind the Music

10/12/2015

101 wpm

3:21

329

Computers

10/12/2015

169 wpm

Mean SRF

102.5 wpm

Mean ORF

144

11/4/2015
Artificial Intelligence
318
2:52
111 wpm

Yoga
290
2:32
114 wpm

Words

Time

11/4/2015
Savory Chocolate
414
2:38
157 wpm
5 OF 6

Engineering a
Better Burger
422
2:33
165 wpm
n/a

Words

Time

Comp Qs

SRF scores

Passage Title:

Date:

11/4/2015

Silent Reading Passages

ORF scores

Passage Title:

Date:

11/4/2015

Oral Reading Passages

Baseline Assessment 3

4 OF 6

185 wpm

2:13

411

Billboards that
Recognize You

11/4/2015

116 wpm

2:42

5 of 6

175 wpm

2:21

412

The Urban
Gardener

11/4/2015

117 wpm

2:58

348

Flight Lessons

Interstate Highway
System
312

11/4/2015

11/4/2015

170.5 wpm

Mean SRF

114.5 wpm

Mean ORF

145

111 wpm

125 wpm

382
2:04
185 wpm
n/a

Dolly the
Cloned Sheep
448
2:44
164 wpm
n/a

Passage
Title:

Words

Time

Comp Qs

SRF scores

Michelangelo

12/16/2015

Date:

Silent Reading Passages
12/16/2015

2:18

2:57

Time

ORF scores

256

368

Words

12/16/2015
The Battle of
Gettysburg

12/16/2015

Fads & Fashions

Passage
Title:

Date:

Oral Reading Passages

Baseline Assessment 4

n/a

176 wpm

2:40

470

A 14th Century
Disaster

12/16/2015

106 wpm

2:40

285

Emily Dickinson

12/16/2015

5 of 6

194 wpm

2:56

569

California

12/16/2015

104 wpm

3:01

313

Pneumonia

12/16/2015

5 of 6

165 wpm

3:49

629

San Francisco

12/16/2015

110 wpm

1:57

215

Carl Sagan

12/16/2015

176.8 wpm

Mean SRF

117 wpm 112.2 wpm

2:44 Mean ORF

321

Mae Jemison

12/16/2015

146

Comp
Qs
n/a

170 wpm

2:29

SRF
scores

Time

n/a

171 wpm

2:34

438

Leonardo
da Vinci

Are human
beings getting
smarter?
421

2/25/2016

117 wpm

2:31

295

Super Bacteria

2/25/2016

2/25/2016

Words

Passage
Title:

Date:

Silent Reading Passages

113 wpm

2:35

Time

ORF
scores

292

History of
Photography

2/25/2016

Words

Passage
Title:

Date:

Oral Reading Passages

Baseline Assessment 5

n/a

157 wpm

2:27

384

The Iron
Lung

2/25/2016

127 wpm

1:52

237

Annual
Food Drive

2/25/2016

n/a

226 wpm

2:16

513

A Brief History
of Chocolate

2/25/2016

125 wpm

2:38

328

History
of Heels

2/25/2016

n/a

197 wpm

2:12

433

Sounds from
the Past

2/25/2016

130 wpm

1:50

238

Cliff Dwellings
of Mesa Verde

2/25/2016

n/a

215 wpm

2:05

448

Dolly the
Cloned Sheep

2/25/2016

128 wpm

3:40

470

A 14th Century
Disaster

2/25/2016

n/a

204 wpm

191.4
wpm

2:08 Mean SRF

435

The Great
Depression

2/25/2016

123.3
wpm

Mean ORF

147

148

Appendix E. Practice Data for Hong Lin in Read Naturally

Story
#
Level Date
A1

Time
(min)

Cold
Timing
(wpm)

Difficult
Practices Words
(#)
(#)

Hot
Timing
(wpm)

Retell
Quiz Words
(%) (#)

8
1

3 9/1/2015

99

101

4

0

142

100

44

2

3 9/3/2015

21

133

3

1

152

100

25

3

3 9/3/2015

24

144

3

0

151

100

50

4

3.5 9/4/2015

40

148

3

0

149

100

68

5

3.5 9/4/2015

24

137

3

0

147

100

69

6

3.5 9/6/2015

28

127

3

0

145

100

71

7

3.5 9/6/2015

34

146

3

0

156

100

77

8

3.5 9/7/2015

45

135

5

0

164

100

69

9

3.5 9/7/2015

24

144

3

0

151

100

55

10

3.5 9/8/2015

26

130

3

0

146

100

73

11

3.5 9/8/2015

28

140

3

0

141

100

42

12

3.5 9/10/2015

29

121

4

0

143

100

60

13

3.5 9/12/2015

25

140

3

0

143

86

63

14

3.5 9/12/2015

24

132

3

0

153

100

59

15

3.5 9/13/2015

26

118

3

0

142

86

52

16

3.5 9/13/2015

25

122

3

0

144

71

42

17

3.5 9/13/2015

23

145

3

0

152

100

87

18

3.5 9/16/2015

25

124

3

0

155

86

45

19

3.5 9/17/2015

26

139

3

0

143

100

48

20

3.5 9/17/2015

26

119

3

0

143

100

56

21

4 9/19/2015

26

123

4

0

143

100

74

22

4 9/19/2015

27

138

3

0

149

100

87

23

4 9/22/2015

34

114

5

2

142

100

74

24

4 9/22/2015

30

127

4

2

147

100

37

149
25

4

9/22/2015

26

110

3

20

140 100

69

26

4

9/23/2015

21

113

3

0

144

86

20

27

4

9/23/2015

32

121

5

11

143 100

47

28

4

9/25/2015

33

122

3

4

144 100

92

29

4

9/25/2015

33

118

4

0

140 100

11

30

4

9/25/2015

22

133

3

0

140 100

44

31

4

9/26/2015

35

125

3

0

150 100

54

32

4

9/28/2015

30

126

3

6

154 100

51

33

4

9/28/2015

26

144

3

0

156 100

85

34

4

9/29/2015

25

111

4

5

152

71

9

35

4

9/29/2015

25

144

3

1

155 100

21

36

4

9/29/2015

23

119

3

1

152 100

15

37

4

9/30/2015

28

115

3

6

154

71

62

38

4

10/4/2015

30

125

3

2

140 100

61

39

4

10/4/2015

27

110

3

3

149 100

52

40

4

10/6/2015

26

105

3

4

156 100

74

41

4

10/6/2015

32

129

3

2

148 100

56

A2

8

10/8/2015

42

4 10/11/2015

26

130

3

1

150 100

59

43

4 10/11/2015

27

129

3

1

146 100

81

44

4 10/14/2015

27

113

3

1

143 100

83

45 4.5 10/14/2015

28

147

3

1

153 100

83

46 4.5 10/16/2015

28

105

4

4

143 100

68

47 4.5 10/16/2015

31

128

3

0

147

86

96

48 4.5 10/17/2015

42

149

3

0

154 100

112

49 4.5 10/17/2015

27

114

3

1

145 100

9

50 4.5 10/18/2015

27

118

3

0

150 100

63

51 4.5 10/18/2015

26

150

3

3

160 100

83

52 4.5 10/19/2015

27

134

3

0

159 100

90

53 4.5 10/19/2015

33

103

3

0

155 100

91

54 4.5 10/20/2015

34

125

3

3

148 100

68

55 4.5 10/20/2015

26

136

3

3

175 100

106

56 4.5 10/21/2015

25

127

3

2

149 100

32

150
57 4.5 10/22/2015

24

131

3

2

150 100

59

58 4.5 10/23/2015

32

124

3

3

145 100

28

59 4.5 10/25/2015

41

138

4

0

154

86

77

60 4.5 10/25/2015

28

126

3

3

161 100

78

61 4.5 10/28/2015

35

128

3

2

152 100

87

62 4.5 10/28/2015

26

135

3

0

157 100

102

63 4.5 10/31/2015

21

132

3

3

145 100

22

64

5

11/4/2015

27

133

3

2

155 100

89

65

5

11/4/2015

28

127

3

0

142

86

87

66

5

11/4/2015

34

114

3

3

148 100

58

A3

8

11/4/2015

67

5

11/5/2015

29

120

3

5

153 100

55

68

5

11/5/2015

28

94

3

8

156

71

53

69

5

11/5/2015

25

159

3

2

160 100

76

70

5

11/6/2015

24

107

3

0

150

71

52

71

5

11/6/2015

31

137

4

1

154 100

104

72

5

11/9/2015

43

119

3

0

167

86

78

73

5

11/9/2015

29

146

3

0

152 100

30

74

5 11/12/2015

26

157

3

1

148 100

66

75

5 11/12/2015

29

121

4

1

146 100

78

76

5 11/13/2015

26

111

3

7

149 100

67

77

5 11/14/2015

38

103

3

3

147 100

65

78

5 11/15/2015

31

137

3

3

142

86

88

79

5 11/16/2015

22

129

3

1

144 100

40

80

5 11/16/2015

29

136

3

3

154 100

28

81

5 11/19/2015

37

121

4

3

143

86

74

82

5 11/19/2015

41

117

3

10

148 100

97

83

5 11/20/2015

36

138

3

1

148 100

58

84

5 11/22/2015

23

141

3

2

150 100

23

85

5 11/22/2015

24

133

3

3

147 100

99

86 5.6 11/22/2015

46

117

3

2

139 100

66

87 5.6 11/23/2015

38

147

3

0

149

89

5

88 5.6 11/23/2015

50

113

3

7

146 100

37

151
89 5.6 11/25/2015

34

100

3

4

144

89

58

90 5.6 11/25/2015

36

115

3

6

174 100

62

91 5.6 11/27/2015

36

145

3

7

156 100

78

92 5.6 11/30/2015

42

120

3

2

144

89

74

93 5.6

12/2/2015

53

138

3

0

171 100

99

94 5.6

12/2/2015

24

114

2

2

147

n/a

91

95 5.6

12/2/2015

23

144

2

1

145

n/a

76

96 5.6

12/3/2015

17

123

2

0

144

n/a

40

97 5.6

12/3/2015

22

130

1

2

150

n/a

72

98 5.6

12/3/2015

27

118

3

8

146

n/a

83

99 5.6

12/6/2015

35

124

2

0

154

n/a

23

100 5.6

12/6/2015

22

125

1

3

143

n/a

101

101 5.6

12/6/2015

20

148

1

1

146

n/a

106

102 5.6 12/10/2015

24

112

3

3

145

n/a

100

103 5.6 12/10/2015

16

142

1

0

145

n/a

59

104 5.6 12/13/2015

25

125

3

4

148

n/a

62

105 5.6 12/13/2015

22

159

3

2

165

n/a

71

106 5.6 12/13/2015

16

141

1

1

153

n/a

45

107 5.6 12/15/2015

25

136

3

1

152

n/a

90

108 5.6 12/15/2015

22

131

2

0

146

n/a

89

109 5.6 12/15/2015

26

110

3

3

150

n/a

103

110

29

118

2

0

148

n/a

95

A4

6 12/15/2015
8

12/16/2015

111

6 12/20/2015

29

126

1

0

150

n/a

54

112

6 12/20/2015

33

141

3

0

143

n/a

97

113

6 12/21/2015

24

132

2

0

145

n/a

21

114

6 12/21/2015

24

137

1

0

139

n/a

14

115

6

1/3/2016

29

112

2

1

144

n/a

22

116

6

1/3/2016

29

133

2

0

150

n/a

15

117

6

1/4/2016

42

140

1

0

159

n/a

80

118

6

1/4/2016

28

130

2

0

152

n/a

75

119

6

1/5/2016

36

96

3

7

154

n/a

20

120

6

1/8/2016

25

134

2

1

145

n/a

80

152
121

6

1/9/2016

27

144

1

0

151

n/a

81

122

6

1/9/2016

25

140

2

0

145

n/a

61

123

6

1/9/2016

24

140

2

1

157

n/a

89

124

6

1/11/2016

32

123

1

3

143

n/a

18

125

6

1/13/2016

30

135

2

0

152

n/a

73

126

6

1/13/2016

27

131

1

3

147

n/a

21

127

6

1/22/2016

27

139

3

1

156

n/a

9

128

6

1/23/2016

26

138

2

0

145

n/a

11

129

6

1/30/2016

24

127

1

2

148

n/a

11

130

6

1/30/2016

26

136

3

0

147

n/a

101

131

7

1/30/2016

24

144

1

0

152

n/a

76

132

7

1/30/2016

25

146

2

0

157

n/a

64

133

7

2/1/2016

85

122

4

5

158

n/a

15

134

7

2/1/2016

19

147

1

0

158

n/a

6

135

7

2/1/2016

16

131

2

0

148

n/a

13

136

7

2/2/2016

32

118

2

0

156

n/a

10

137

7

2/3/2016

14

131

1

1

146

n/a

8

138

7

2/3/2016

31

132

2

0

146

n/a

69

139

7

2/3/2016

19

142

1

0

141

n/a

73

140

7

2/3/2016

33

141

2

0

155

n/a

75

141

7

2/4/2016

28

158

4

0

151

n/a

25

142

7

2/4/2016

24

155

1

0

149

n/a

11

143

7

2/9/2016

24

141

1

2

147

n/a

20

144

7

2/9/2016

16

115

1

1

154

n/a

7

145

7

2/9/2016

39

118

2

2

154

n/a

8

146

7

2/10/2016

23

146

2

1

147

n/a

12

147

7

2/10/2016

17

138

2

2

147

n/a

11

148

7

2/10/2016

27

137

2

1

145

n/a

17

149

7

2/21/2016

27

132

1

0

160

n/a

71

150

7

2/23/2016

23

153

2

0

154

n/a

34

151

7

2/23/2016

26

139

2

0

151

n/a

88

Average 29 min

129.5

1.7

149.7

A5

8

2/25/2016
58 words

153

Total:

4,383
mins

255

8743
words

73 hrs
note: "Difficult words" means that the student clicked on the word to hear the pronunciation.
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Appendix F

Recruitment Materials

Are you…
Looking for ways to improve your English this
summer?
Interested in receiving an analysis of your English
fluency?
A non-native speaker of English?
If so, you are invited to participate in an English language course
that is part of a research project being conducted at Purdue
University. The focus of the project is reading fluency, but students
will work on all language skills (reading, writing, speaking, and
listening).
All participants will receive:
 At least 10 weeks of individual English language instruction,
including access to a language software program
 Evaluation of English vocabulary size
 Multiple evaluations of reading fluency
 A certificate indicating successful completion of the course
Enrollment is limited and participation is voluntary. The course and
evaluations are free for all eligible volunteers.
If interested, contact Matthew Allen at 496-0178 or by email at
mcallen@purdue.edu, Room B 11, Heavilon Hall, Purdue University
Principle Investigator: Dr. April Ginther: aginther@purdue.edu
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Dear student,
I’m writing to invite you to participate in an English language course of study that is part
of a research project being conducted this summer (2015) with the Purdue Language
and Cultural Exchange (PLaCE). We are trying to development efficient ways to
measure non-native speakers’ English language fluency, so that we can help them
improve this skill.
The focus of the project is reading fluency, but students will work on all language skills
(reading, writing, speaking, and listening). All participants will receive:
 at least 10 weeks of individual language instruction, including access to a
language software program
 evaluation of English vocabulary size
 evaluations of reading fluency
 a certificate indicating successful completion of the course of study
Your participation in this project is voluntary and carries no academic credit; your
academic department and advisor will have no knowledge concerning your decision to
participate unless you choose to share this information with them.
If you are interested in participating, you may sign up at your earliest convenience by
sending an email to place@purdue.edu. Please include “English Fluency Study” in your
subject line. Selection of participants will be made on a first come, first served basis,
based on students eligibility, and enrollment is limited, so please respond promptly if you
are interested. The course and evaluations are free for all eligible volunteers.
I will be happy to answer any questions you may have about participating in this study.
You may email your questions to me (aginther@purdue.edu) or Matthew Allen
(mcallen@purdue.edu), the Course Coordinator for PLaCE and a co-investigator of this
study.

Sincerely,
April Ginther, Ph.D.
Director, Oral English Proficiency Program (OEPP)
Faculty Advisor, Purdue Language and Cultural Exchange (PLaCE)
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Appendix G

IRB Documents

RESEARCH PARTICIPANT INFORMATION SHEET
Reading Fluency Development in a University ESL Program
April Ginther (Principal Investigator)
English Department
Purdue University
What is the purpose of this study?
This is a study about the reading fluency of students who learned English as a second
language. We want to measure students’ fluency and help them improve this skill. You are
being asked to participant because English is your second language and you are an
international student (defined for this study as an adult who is studying or who has studied in
English as part of a university course of study). We plan to enroll about 10 people in this
study.
What will I do if I choose to be in this study?
If you choose to be in this study, you will work one-on-one with a researcher to create a
personalized English-language program designed to measure and improve your reading
fluency in English. This is not a university class for credit; it is for research purposes and for
your personal learning benefit only. The focus of the research project is reading fluency, but
you will work on all language skills (reading, writing, speaking, and listening). You will
receive several types of feedback on your language development, and you will be asked to
provide feedback about your participation in the study.
Before you start the fluency program, you will complete two background surveys online: (1)
Vocabulary Size Test, and (2) Language History Questionnaire. To measure your fluency
levels before, during, and after the fluency course, you will complete two types of reading
fluency assessments: (1) Silent reading passages—read 3 short passages and answer several
questions; (2) Oral reading passages—read 3 short passages out loud. This reading will be
audio-recorded so that a second rater can check the first rating. You will complete these
assessments at least twice: in the first and last week of the study, and possibly in the middle.
During the course, you will work on your English language skills in three primary ways: (1)
Work in a reading fluency software program called Read Naturally; (2) Keep a language
learning journal in which you write down vocabulary words and other things you learn or
questions you have; (3) Meet with a researcher once a week to review your work in Read
Naturally and to get feedback on your language learning journal. After the fluency course of
instruction and fluency assessments are done, you will complete an online survey about the
fluency software program.
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How long will I be in the study?
Expected participation in this study is about 10 or 11 weeks. During the first and last week of
the study, you will need to meet with a researcher 2 or 3 times in one week. In most other
weeks, you will mainly work by yourself in work in a software program for about 3-5 hours
each week. You will also meet with a researcher about once a week for about 30-60 minutes
each time. The total time commitment for the study is about 30-40 hours across 10-11 weeks.
The maximum duration of the study will probably not exceed 12 weeks for the summer 2015,
but if you wish to extend participation in the reading fluency program into the fall, the
researcher will continue to work with you, schedules permitting.
The table below shows the basic timeline and components of the reading fluency study.
Overview of Reading Fluency Study
Phase of
Study

Approx.
Week

Meetings with
researcher

Fluency
Assessment

Week 1

2-3 in one
week

Activities that participants will engage in





Language History Questionnaire (online)
Vocabulary Size Test (online)
6 Oral Reading and Silent Reading
assessments
Placement into Read Naturally

Weeks 2-5

1 per week





2-5 stories per week in Read Naturally
Daily or weekly entries in Learning Journal
Weekly progress check with researcher

Week 6

2-3 in one
week



6 Oral Reading and Silent Reading
assessments

Work in
Fluency
Program

Weeks 710

1 per week





2-5 stories per week in Read Naturally
Daily or weekly entries in Learning Journal
Weekly progress check with researcher

Fluency
Assessment

Week 11

2-3 in one
week




Read Naturally Questionnaire (online)
6 Oral Reading and Silent Reading
assessments

Work in
Fluency
Program

Fluency
Assessment

What are the possible risks or discomforts?
The risk level for participating in this research study is minimal. Possible risks are no greater
than you would encounter in your daily life or during the performance of routine educational
activities or tests.
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Are there any potential benefits?
There are no direct benefits to you for participating in this study. By participating in this study,
you may learn to read faster in English by increasing your vocabulary (learning the meaning of
more words) and/or increasing your accuracy (learning to recognize and pronounce words
faster). You may also improve your confidence in reading aloud.
Will information about me and my participation be kept confidential?
The researchers in this study will try to keep your information confidential in order to protect
your privacy. Instead of using your name or other personal information to identify you, you
will be given a unique Participant ID. Only one of the co-Investigators (Matthew Allen) will
have access to the code key that connects your name to this Participant ID, and this code key
will be kept on a secure computer (password-protected). This code key will be destroyed in
one year.
Information from this study may be presented at academic conferences, in professional
journals, or other professional venues. You will not be identified by name in any report of the
study results, and only limited personal information will be reported (e.g., age, sex, education
level, country of origin. When information from individual participant performance needs to
be cited in research reports (e.g., to provide examples of different profiles of fluency
development), pseudonyms or Participant ID codes will be used.
Audio recordings of students’ oral reading of written passages will be made to improve the
accuracy of rater scoring during reading fluency assessment. To establish rater reliability, one
member of the research team will conduct the initial reading fluency assessment (in which a
student reads several passages aloud for 60 seconds). The researcher will audio-record the
oral reading and a second member of the research team will listen to the reading to confirm
the initial rating of student’s pronunciation and expression. After this second rating, the audio
recording will be destroyed.
The project's research records may be reviewed by administrators in the PLaCE program and
by departments at Purdue University responsible for regulatory and research oversight. Data
from this study will be kept indefinitely by the researchers on password-protected databases
and may be used for future research purposes. This data will not include information that can
identify you, and no one but members of the research team will have access to this data.
What are my rights if I take part in this study?
Your participation in this study is voluntary. You may choose not to participate or, if you agree
to participate, you can withdraw at any time without penalty or loss of benefits to which you
are otherwise entitled. If you decide not to take part in this study, or to stop taking part once
you have begun the study, this will not harm your relationship with the PLaCE program or with
the University.
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If you choose to withdraw from the study, you should inform a member of the research team.
There are no consequences to you for withdrawing from the study. You have the right to
withdraw the data that has already been collected, including survey data and language
assessments. At the end of the study, in about one year (August 2016), the data will be deidentified and the code key will be destroyed, and after this point you would be unable to
withdraw your data from the study. The researchers may choose to end your participation in
the study without your consent if you are not able to actively participate in the study
components for two or more consecutive weeks.
Who can I contact if I have questions about the study?
If you have questions, comments or concerns about this research project, you can talk to one of
the researchers. Please contact April Ginther (Principle Investigator) by phone at 765-4947598 or Matthew Allen (first point of contact) by phone at 765-496-0178 or by email at
mcallen@purdue.edu.
If you have questions about your rights while taking part in the study or have concerns about
the treatment of research participants, please call the Human Research Protection Program at
(765) 494-5942, email (irb@purdue.edu)or write to:
Human Research Protection Program - Purdue University
Ernest C. Young Hall, Room 1032
155 S. Grant St.,
West Lafayette, IN 47907-2114
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Matthew C. Allen
mcallen@purdue.edu
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CURRENT POSITION
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